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FIG. 5

Anti-hPD-1 antibody-attenuated hlL-2 fusions
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FIG. 9B

CD8" T cells (Tumor)
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FIG. 9C
CD8+ T Effector Memory in MC38 tumor
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ANTI-PD-1 ANTIBODY-ATTENUATED IL-2
IMMUNOCONJUGATES AND USES
THEREOF

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. application Ser.
No. 18/335,650, which was filed on Jun. 15, 2023, which
claims priority to U.S. Provisional Application No. 63/352,
842, which was filed on Jun. 16, 2022, U.S. Provisional
Application No. 63/481,630, which was filed on Jan. 26,
2023, and U.S. Provisional Application No. 63/502,746,
which was filed on May 17, 2023, the disclosure of each of
which are hereby incorporated by reference in their entirety.

SEQUENCE LISTING

The instant application contains a Sequence Listing which
is being submitted herewith electronically in XML format
and is hereby incorporated by reference in its entirety. Said
XML copy, created on Aug. 26, 2024, is named
102085.002045_Sequence Listing.xml and is 696,000 bytes
in size.

TECHNICAL FIELD

Disclosed herein are modified human interleukin-2 (hIL-
2) proteins, human antibody molecules, or antigen-binding
fragments thereof, that immunospecifically bind to human
programmed cell death protein-1 (hPD-1), and immunocon-
jugates comprising the same.

BACKGROUND

Human IL-2 (hIL-2) is a Type 1 four a-helical bundle,
glycosylated cytokine produced by CD4+ T cells and CD8+
T cells. Autocrine and paracrine IL-2 signaling occurs
through engagement of either a high-affinity trimeric recep-
tor complex comprising IL-2Ra (CD25), IL-2Rp (CD122),
and IL-2Ry (CD132), or an intermediate-affinity dimeric
receptor complex which comprises IL-2Rf (CD122) and
IL-2Ry (CD132). IL-2 has dual opposing and pleiotropic
roles, in that it can both stimulate T cell proliferation to
generate T cell effector, T cell memory, and activated NK
cells, but can also stimulate suppressive regulatory T cells
for maintenance of immune homeostasis. Low-dose IL-2
primarily stimulates regulatory T cells as well as some T
effector and NK cells, whereas high-dose 1[.-2 broadly
stimulates cytotoxic T cells, T effector, and NK cells and
regulatory T cells. The use of IL-2 in the treatment of
autoimmune diseases and as a cancer immunotherapy has,
however, been limited by off-target effects and toxicity
associated with the administration of IL-2.

SUMMARY

Disclosed herein are modified human interleukin-2 (hIL-
2) proteins comprising a substitution at amino acid position
20 and a substitution at amino acid position 38 relative to the
non-modified hI[.-2 amino acid sequence of SEQ ID NO:
345, wherein the modified hIL.-2 protein exhibits reduced
potency on both a high affinity hIL.-2 receptor and on an
intermediate affinity hIl.-2 receptor relative to the non-
modified hiL-2.

Also disclosed herein are modified human interleukin-2
(hIL-2) proteins comprising a D20A, D20S, D20Q, D20M,
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D201, D20V, D20N, D20G, D20T, or D20E substitution at
amino acid position 20 and a R38E substitution at amino
acid position 38 relative to the non-modified hI[.-2 amino
acid sequence of SEQ ID NO: 345.

Also disclosed herein are human antibody molecules, or
antigen-binding fragments thereof, that immunospecifically
bind to human programmed cell death protein-1 (hPD-1),
wherein the human antibody molecule or antigen-binding
fragment thereof comprises:

a) a heavy chain complementarity determining region 1

(CDR1) comprising the amino acid sequence of SEQ

ID NO: 418, a heavy chain CDR2 comprising the

amino acid sequence of SEQ ID NO: 419, a heavy

chain CDR3 comprising the amino acid sequence of

SEQ ID NO: 420, a light chain CDR1 comprising the

amino acid sequence of SEQ ID NO: 421, a light chain

CDR2 comprising the amino acid sequence of SEQ ID

NO: 422, and a light chain CDR3 comprising the amino

acid sequence of SEQ ID NO: 423;

b) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 386, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
387, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 388, a light chain CDR1
comprising the amino acid sequence of SEQ ID NO:
389, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 390, and a light chain CDR3
comprising the amino acid sequence of SEQ ID NO:
391,

¢) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 396, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
397, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 398, a light chain CDR1
comprising the amino acid sequence of SEQ ID NO:
399, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 400, and a light chain CDR3
comprising the amino acid sequence of SEQ ID NO:
401; or

d) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 406, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
407, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 408, a light chain CDR1
comprising the amino acid sequence of SEQ ID NO:
409, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 410, and a light chain CDR3
comprising the amino acid sequence of SEQ ID NO:
411.

Also disclosed herein are immunoconjugates comprising:

(a) a modified hILL-2 protein comprising a substitution at
amino acid position 20 and a substitution at amino acid
position 38 relative to the non-modified hlL-2 amino
acid sequence of SEQ ID NO: 345; and

(b) a human antibody molecule, or antigen-binding frag-
ment thereof, that immunospecifically binds to hPD-1,
wherein the human antibody molecule or antigen-
binding fragment thereof comprises:

(1) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 418, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
419, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 420, a light chain CDR1
comprising the amino acid sequence of SEQ ID NO:
421, alight chain CDR2 comprising the amino acid
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sequence of SEQ ID NO: 422, and a light chain
CDR3 comprising the amino acid sequence of SEQ
1D NO: 423;

(i1) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 386, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
387, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 388, a light chain CDR1
comprising the amino acid sequence of SEQ ID NO:
389, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 390, and a light chain
CDR3 comprising the amino acid sequence of SEQ
1D NO: 391;

(iii) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 396, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
397, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 398, a light chain CDR1
comprising the amino acid sequence of SEQ ID NO:
399, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 400, and a light chain
CDR3 comprising the amino acid sequence of SEQ
ID NO: 401; or

(iv) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 406, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
407, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 408, a light chain CDR1
comprising the amino acid sequence of SEQ ID NO:
409, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 410, and a light chain
CDR3 comprising the amino acid sequence of SEQ
ID NO: 411.

Pharmaceutical compositions comprising any of the
herein disclosed modified hI[.-2 proteins, human antibody
molecules, or antigen-binding fragments thereof, or immu-
noconjugates are also disclosed.

Also disclosed herein are polynucleotides comprising a
nucleic acid sequence encoding any of the herein disclosed
modified hIL.-2 proteins, human antibody molecules, or
antigen-binding fragments thereof, or immunoconjugates, as
well as vectors comprising the polynucleotides and trans-
formed cells comprising the vectors.

Disclosed herein are methods of treating a disease or
disorder in a subject, the methods comprising administering
a therapeutically effective amount of any of the herein
disclosed immunoconjugates or pharmaceutical composi-
tions to the subject to thereby treat the disease or disorder.

Also disclosed are uses of any of the herein disclosed
immunoconjugates or pharmaceutical compositions in the
preparation of a medicament for the treatment of a disease,
and uses of any of the herein disclosed immunoconjugates or
pharmaceutical compositions for the treatment of a disease
or disorder.

BRIEF DESCRIPTION OF THE DRAWINGS

The summary, as well as the following detailed descrip-
tion, is further understood when read in conjunction with the
appended drawings. For the purpose of illustrating the
disclosed modified hILL-2 proteins, anti-hPD-1 antibodies or
antigen-binding fragments thereof, and immunoconjugates,
there are shown in the drawings exemplary embodiments of
the modified hILL-2 proteins, anti-hPD-1 antibodies or anti-
gen-binding fragments thereof, and immunoconjugates;
however, the modified hIL-2 proteins, anti-hPD-1 antibodies
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or antigen-binding fragments thereof, and immunoconju-
gates are not limited to the specific embodiments disclosed.
In the drawings:

FIG. 1A, FIG. 1B, FIG. 1C, FIG. 1D, FIG. 1E, FIG. 1F,
FIG. 1G, and FIG. 1H illustrate exemplary antibody-hI[.-2
immunoconjugates as described in Example 1 herein. Non-
attenuated human IL-2 cytokine (grey rectangle) was fused
either directly (df) or via an L6 linker (L.6) to either the
N-terminus or C-terminus of both heavy chains or both
kappa light chains of the antibody.

FIG. 2A, FIG. 2B, FIG. 2C, FIG. 2D, FIG. 2E, FIG. 2F,
FIG. 2G, and FIG. 2H illustrate exemplary antibody-hI[.-2
immunoconjugates with hCD25 (1-164) extracellular
domain designed to interfere with the immunoconjugate’s
hIL-2 binding to the human IL-2Ra.. For N-terminal vari-
ants, the human CD25/IL-2Ra extracellular domain (black
triangle) was fused to a non-attenuated hIL-2 cytokine (grey
rectangle) via an [.20 linker (light grey line). Non-attenuated
hIL-2 cytokine was then either directly fused (df) or fused to
the antibody with an L6 linker. For C-terminal variants, the
hCD25/IL-2Ra. extracellular domain moiety was either
directly fused (df) or fused to the antibody using an L6
linker, followed by an .20 linker and non-attenuated hI[.-2
cytokine.

FIG. 3 illustrates an exemplary 1H3-hlgG1-L6-hIL-2
immunoconjugate that contains a CD25/IL-2Ra extracellu-
lar domain moiety. The hCD25/IL-2R . extracellular domain
moiety was fused to the 1H3-hIgG1-L.6-hIL-2 at the C-ter-
minus of each heavy chain via an L6 linker followed by an
L.20 linker and hIL.-2 cytokine moiety containing substitu-
tions predicted to modulate binding to CD122/IL-2Rp as
described in Example 2 (attenuated hIL.-2).

FIG. 4A, FIG. 4B, FIG. 4C, and FIG. 4D show the results
of experiments analyzing the binding of the anti-hPD-1
antibodies 2H7-hlgG4, C51E6-5-hIgG4, and A2-hlgG4 to
the human PD-1 receptor on Jurkat cells in the presence of
saturating concentrations of anti-hPD-1 #1-mIgG2b-N297A
and anti-hPD-1 #2-mIgG2b-N297A (10 uM) prior to expo-
sure with anti-hPD-1 antibodies.

FIG. 5 illustrates exemplary anti-hPD-1-attenuated hI[-2
immunoconjugates either with an L6 linker (L6) (left) or
direct fusion (df) (right). Anti-hPD-1 antibodies comprising
either hlgG4 or higG1 Fe domains, with or without L235E
(LE) or L235A/G237A (LAGA) modifications in the Fc
domain, were fused to attenuated hI[.-2 cytokines at the
C-terminus of the antibody heavy chains. Various substitu-
tions in the hI[-2 cytokine were introduced for potency
attenuation.

FIG. 6A and FIG. 6B show the results of competition
assays demonstrating that anti-hPD-1 #1-mIgG2b-N297A
(FIG. 6A) or anti-hPD-1 #2-mIgG2b-N297A (FIG. 6B) bind
to anti-hPD-1 receptor on Jurkat cells in the presence of
saturating concentrations of anti-hPD-1-attenuated hIL-2
immunoconjugates (280 nM).

FIG. 7 shows the results of competition assays demon-
strating that the anti-hPD-1-attenuated hl[.-2 immunocon-
jugates 2H7-h1gG4-df-hIL-2 (D20A/R38E), C51E6-5-16-
hlgG4-hIL-2 (D20A/R38E), and A2-hlgG4-df-hIL-2
(D20A/R38E) do not inhibit the binding of human PD-L.1 to
the human PD-1 receptor using the PD-1/PD-L.1 Blockade
Bioassay.

FIG. 8 shows the results of experiments analyzing the
effect of the administration of vehicle, surrogate anti-PD-1
antibodies (anti-mPD-1 RMP1-14 mIgG2b-N297A and anti-
mPD-1 RMP1-30 mIgGG2b-N297A), and surrogate anti-PD-
1-attenuated hll.-2 immunoconjugates (anti-mPD-1 RMP1-
14 mIgG2b-N297A-L6-hIL-2 (F42K/Y45R/V69R) or anti-
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mPD-1 RMP1-30 mIgG2b-N297A-L6-h1L-2 (F42K/Y45R/
V69R)) on the growth of established subcutaneous MC38
syngeneic tumors in CS57BL/6 mice, as described in
Example 18. Test agents were dosed intraperitoneally at 5
mg/kg twice weekly for 4 weeks, starting on day 1. The
points on the graph represent mean tumor volumes of an
average of 10 mice per group.

FIG. 9A, FIG. 9B, and FIG. 9C illustrate the results of
studies conducted to determine the efficacy of surrogate
anti-hPD-1-attenuated hIl.-2 immunoconjugate anti-mPD-1
RMP1-30 mIgG2b-N297A-hIL-2 (F42K/Y45R/V69R) in an
MC38 murine colon adenocarcinoma model. FIG. 9A
depicts the mean subcutaneous tumor volumes (mm>) mea-
sured every 3-4 days for 8 days after the first dose of test
agents (3 doses on days 1, 4, and 8 at 5 mg/kg). Tumor
growth curves represent an average of 15 animals per group.
FIG. 9B summarizes results from immunophenotyping
tumors by flow cytometry on day 9, showing the proportion
of different CD8* T cell subsets as fractions of the total
CDS8* T cell average absolute counts. FIG. 9C illustrates
immunophenotyping results on day 9 which demonstrated
that there was a significant expansion of CD8" T effector
memory and a trend towards decreased regulatory T cells in
tumors (cells/ul.) following exposure to the surrogate immu-
noconjugate.

FIG. 10 shows the results from an experiment analyzing
the acceleration of Graft vs Host Disease in NOD-
Prkdc® 202 -2rg®29““?2/NjuCrl (NCG) mice exposed
to anti-hPD-1-attenuated hIl.-2 immunoconjugates, as dem-
onstrated by significant body weight decrease in an NCG-
PBMC model.

FIG. 11A and FIG. 11B show the results of an experiment
analyzing the dose-dependent expansion of cells/ml. of
blood CD8™" Effector Memory T cells (FIG. 11A) and CD4*
Effector Memory T cells (FIG. 11B) of NOD-
Prkdc®"2%#[-2rg®2°““*2/NjuCrl (NCG) mice treated
with  2H7-hIgGl-LAGA-df-h1L-2  (T3A/D20A/R38E/
C125A) in the NCG-PBMC model.

FIG. 12 shows a decrease in cells/mL of blood regulatory

T cells of NOD-Prkdc®™20¢¥>2]L-2rg®™2°““22/NjuCrl
(NCG) mice treated with 2H7-hlgG1-LAGA-df-hIL.-2
(T3A/D20A/R38E/C125A) in the NCG-PBMC model.

FIG. 13A and FIG. 13B show that H7-632-hIgG1-LAGA-
df-hIL-2 (T3A/D20A/R38E/C125A) (designated “H7-767")
(FIG. 13B) continues to bind to the human PD-1 receptor on
Jurkat cells in the presence of saturating concentrations of
anti-hPD-1 #1-mIgG2b-N297A and anti-hPD-1
#2-mIgG2b-N297A (10 uM) prior to exposure.

FIG. 14A and FIG. 14B are graphs showing the binding
of recombinant human PD-1 captured by H7-767 immobi-
lized to a CMS5 sensor chip followed by binding of either
(FIG.14A) H7-767, KEYTRUDA®, or OPDIVO® or (FIG.
14B) PD-L1 or PD-L.2, as evaluated by surface plasmon
resonance (SPR).

FIG. 15 demonstrates that H7-632-hIgG1-LAGA and
H7-767 do not inhibit the binding of human PD-L1 to the
human PD-1 receptor using an hPD-1/hPD-L1 Blockade
Bioassay.

FIG. 16A, FIG. 16B, FIG. 16C, and FIG. 16D are graphs
showing the binding of anti-hPD-1-attenuated hIL.-2 immu-
noconjugates 2H7-hlgG4-df-hI[.-2 (D20A/R38E), C51E6-
5-hlgG4-df-hIL-2 (D20A/R38E), and A2-hlgG4-df-hIl.-2
(D20A/R38E) to the human PD-1 receptor on Jurkat cells in
the presence of saturating concentrations of anti-hPD-1
#1-mIgG2b-N297A and anti-hPD-1 #2-mIgG2b-N297A (10
uM) prior to exposure with anti-hPD-1-attenuated hIl.-2
immunoconjugates, as assessed by flow cytometry.
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FIG. 17 is a graph showing the binding of 2H7-hIgG4-
df-hIL-2 (D20A/R38E), C51E6-5-hlgG4-df-hIL-2 (D20A/
R38E), A2-hlgG4-df-hIL-2 (D20A/R38E) and the irrelevant
antibody control 1H3-hlgG4-df-hI[.-2 (D20A/R38E) to
HEK-293T cells recombinantly expressing cynomolgus
PD-1, as assessed by flow cytometry.

FIG. 18A, FIG. 18B, FIG. 18C, and FIG. 18D show the
antagonist activity of anti-hPD-1-attenuated hIL-2 immuno-
conjugates 2H7-hIgG4-df-hI[.-2 (D20A/R38E), C51E6-5-
hlgG4-df-hIL-2 (D20A/R38E), and A2-hIgG4-df-hIL-2
(D20A/R38E) in the presence of anti-hPD-1 #1 or anti-
hPD-1 #2. FIG. 18A and FIG. 18B show results from the
titration of anti-hPD-1 #1 or anti-hPD-1 #2 in the presence
of fixed concentration anti-hPD-1-attenuated hIL-2 immu-
noconjugates. FIG. 18C and FIG. 18D show the results from
the converse experiment in which anti-hPD-1-attenuated
hIL-2 immunoconjugates were titrated with a fixed concen-
tration of 100 nM of anti-hPD-1 #1 (FIG. 18C) or 100 nM
of anti-hPD-1 #2 (FIG. 18D).

FIG. 19 shows the effect of the administration of various
test agents including a surrogate anti-mouse PD-1/attenu-
ated IL-2 immunoconjugate on the growth of established
subcutaneous MC38 syngeneic tumors in C57BL/6 mice.
Each growth curve represents the mean tumor volume of ten
mice per treatment group.

FIG. 20 shows the ability of MC38 tumor cells to grow in
tumor naive mice compared to mice from the MC38 primary
tumor study illustrated in FIG. 19 that were previously dosed
with anti-mPD-1-hIL-2 F42K/Y45R/V69R and which had
demonstrated complete long-term regression of the estab-
lished primary tumor. Animals from both cohorts (10 mice
per group) were subcutaneously implanted with 5x10°
MC38 tumor cells on the left flank contralateral to the
location of the primary tumor. Mice previously exposed to
the surrogate agent anti-mPD-1-hI[.-2 F42K/Y45R/V69R
demonstrated no tumor growth as they had developed a
sustained immunity, whilst corresponding naive mice con-
trols demonstrated the typical growth of tumors in their
flanks.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

The disclosed modified hIL.-2 proteins, human antibody
molecules or antigen-binding fragments thereof, and immu-
noconjugates may be understood more readily by reference
to the following detailed description taken in connection
with the accompanying figures, which form a part of this
disclosure. It is to be understood that the disclosed modified
hIL-2 proteins, human antibody molecules or antigen-bind-
ing fragments thereof, and immunoconjugates are not lim-
ited to the specific modified hlL.-2 proteins, human antibody
molecules or antigen-binding fragments thereof, and immu-
noconjugates described and/or shown herein, and that the
terminology used herein is for the purpose of describing
particular embodiments by way of example only and is not
intended to be limiting of the claimed modified hIL-2
proteins, human antibody molecules or antigen-binding
fragments thereof, and immunoconjugates.

Unless specifically stated otherwise, any description as to
a possible mechanism or mode of action or reason for
improvement is meant to be illustrative only, and the dis-
closed modified hIL.-2 proteins, human antibody molecules
or antigen-binding fragments thereof, and immunoconju-
gates are not to be constrained by the correctness or incor-
rectness of any such suggested mechanism or mode of action
or reason for improvement.
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Throughout this text, the descriptions refer to modified
hIL-2 proteins, human antibody molecules or antigen-bind-
ing fragments thereof, and immunoconjugates, as well as
methods of using the modified hIL-2 proteins, human anti-
body molecules or antigen-binding fragments thereof, and
immunoconjugates. Where the disclosure describes or
claims a feature or embodiment associated with a modified
hIL-2 protein, human antibody molecule or antigen-binding
fragment thereof, and immunoconjugate, such a feature or
embodiment is equally applicable to the methods of using
the modified hIL-2 proteins, human antibody molecules or
antigen-binding fragments thereof, and immunoconjugates.
Likewise, where the disclosure describes or claims a feature
or embodiment associated with a method of using a modified
hIL-2 protein, human antibody molecule or antigen-binding
fragment thereof, and immunoconjugate, such a feature or
embodiment is equally applicable to the modified hIlL-2
proteins, human antibody molecules or antigen-binding
fragments thereof, and immunoconjugates.

Where a range of numerical values is recited or estab-
lished herein, the range includes the endpoints thereof and
all the individual integers and fractions within the range, and
also includes each of the narrower ranges therein formed by
all the various possible combinations of those endpoints and
internal integers and fractions to form subgroups of the
larger group of values within the stated range to the same
extent as if each of those narrower ranges was explicitly
recited. Where a range of numerical values is stated herein
as being greater than a stated value, the range is nevertheless
finite and is bounded on its upper end by a value that is
operable within the context of the herein disclosure. Where
a range of numerical values is stated herein as being less
than a stated value, the range is nevertheless bounded on its
lower end by a non-zero value. It is not intended that the
scope of the modified hIl.-2 proteins, human antibody
molecules or antigen-binding fragments thereof, and immu-
noconjugates be limited to the specific values recited when
defining a range. All ranges are inclusive and combinable.

When values are expressed as approximations, by use of
the antecedent “about,” it will be understood that the par-
ticular value forms another embodiment. Reference to a
particular numerical value includes at least that particular
value, unless the context clearly dictates otherwise. The term
“about” when used in reference to numerical ranges, cutoffs,
or specific values is used to indicate that the recited values
may vary by up to as much as 10% from the listed value.
Thus, the term “about” is used to encompass variations of
+10% or less, variations of +5% or less, variations of +1%
or less, variations of +0.5% or less, or variations of +0.1%
or less from the specified value.

It is to be appreciated that certain features of the disclosed
modified hI[.-2 proteins, human antibody molecules or
antigen-binding fragments thereof, and immunoconjugates
which are, for clarity, described herein in the context of
separate embodiments, may also be provided in combination
in a single embodiment. Conversely, various features of the
disclosed modified hIL-2 proteins, human antibody mol-
ecules or antigen-binding fragments thereof, and immuno-
conjugates that are, for brevity, described in the context of
a single embodiment, may also be provided separately or in
any subcombination.

As used herein, the singular forms
include the plural.

Various terms relating to aspects of the description are
used throughout the specification and claims. Such terms are
to be given their ordinary meaning in the art unless other-

“a,” “an,” and “the”
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wise indicated. Other specifically defined terms are to be
construed in a manner consistent with the definitions pro-
vided herein.

The term “comprising” is intended to include examples
encompassed by the terms “consisting essentially of” and
“consisting of”’; similarly, the term “consisting essentially
of” is intended to include examples encompassed by the
term “consisting of.”

The term “antibody molecule” is meant in a broad sense
and includes full length immunoglobulin molecules and
antigen-binding fragments thereof.

Immunoglobulins can be assigned to five major classes,
namely IgA, IgD, IgE, IgG, and IgM, depending on the
heavy chain constant domain amino acid sequence. IgA and
IgG are further sub-classified as the isotypes IgAl, IgA2,
1gG1, 1gG2, 1gG3, and IgG4. Antibody light chains of any
vertebrate species can be assigned to one of two clearly
distinct types, namely kappa (k) and lambda (2), based on
the amino acid sequences of their constant domains.

“Antigen-binding fragment” refers to a portion of an
immunoglobulin molecule that retains the antigen binding
properties of the parental full length antibody (i.e., “antigen-
binding fragment thereof”). Exemplary antigen binding
fragments can have: heavy chain complementarity determin-
ing regions (CDR) 1, 2, and/or 3; light chain CDR1, 2,
and/or 3; a heavy chain variable region (VH); a light chain
variable region (VL); and combinations thereof. Antigen
binding fragments include: a Fab fragment, a monovalent
fragment consisting of the VL., VH, constant light (CL.), and
constant heavy 1 (CH1) domains; a F (ab) 2 fragment, a
bivalent fragment comprising two Fab fragments linked by
a disulfide bridge at the hinge region; a Fd fragment con-
sisting of the VH and CH1 domains; a Fv fragment consist-
ing of the VL. and VH domains of a single arm of an
antibody; and a domain antibody (dAb) fragment (Ward et
al., Nature 341:544-546, 1989), which consists of a VH
domain or a VL domain. VH and VL domains can be
engineered and linked together via a synthetic linker to form
various types of single chain antibody designs where the
VH/VL domains pair intramolecularly, or intermolecularly
in those cases when the VH and VL. domains are expressed
by separate single chain antibody constructs, to form a
monovalent antigen binding site, such as single chain Fv
(scFv) or diabody, described for example in Int’l Pat. Pub.
Nos. W01998/44001, WO1988/01649, W0O1994/13804,
and W01992/01047. These antibody fragments are obtained
using techniques well known to those of skill in the art, and
the fragments are screened for utility in the same manner as
are full length antibodies.

The phrase “immunospecifically binds” refers to the abil-
ity of the disclosed antibody molecules to preferentially bind
to its target (hPD-1 in the case of anti-hPD-1 antibody
molecules) without preferentially binding other molecules in
a sample containing a mixed population of molecules.
Antibody molecules that immunospecifically bind hPD-1
are substantially free of other antibodies having different
antigenic specificities (e.g., an anti-hPD-1 antibody is sub-
stantially free of antibodies that specifically bind antigens
other than hPD-1). Antibody molecules that immunospecifi-
cally bind hPD-1, however, can have cross-reactivity to
other antigens, such as orthologs of hPD-1, including
Macaca fascicularis (cynomolgus monkey) PD-1. The anti-
body molecules disclosed herein are able to immunospecifi-
cally bind both naturally-produced hPD-1 and to PD-1
which is recombinantly produced in mammalian or prokary-
otic cells.
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An antibody variable region consists of four “framework™
regions interrupted by three “antigen binding sites.” The
antigen binding sites are defined using various terms: (i)
Complementarity Determining Regions (CDRs), three in the
VH (HCDRI1, HCDR2, HCDR3), and three in the VL
(LCDR1, LCDR2, LLCDR3) are based on sequence variabil-
ity (Wu and Kabat J Exp Med 132:211-50, 1970; Kabat et
al., Sequences of Proteins of Immunological Interest, Sth Ed.
Public Health Service, National Institutes of Health,
Bethesda, Md., 1991); and (ii)) “Hypervariable regions”
(“HVR” or “HV™), three in the VH (H1, H2, H3) and three
in the VL. (L1, L2, L3) refer to the regions of the antibody
variable domains which are hypervariable in structure as
defined by Chothia and Lesk (Chothia and Lesk Mol Biol
196:901-17, 1987). The AbM definition of CDRs is also
widely used; it is a compromise between Kabat and Chothia
numbering schemes and is so-called because it was used by
Oxford Molecular’s AbM antibody modelling software
(Rees, A. R., Searle, S. M. J., Henry, A. H. and Pedersen, J.
T. (1996) In Sternberg M. J. E. (ed.), Protein Structure
Prediction. Oxford University Press, Oxford, 141-172).
Other terms include “IMGT-CDRs” (Lefranc et al., Dev
Comparat Immunol 27:55-77, 2003) and “Specificity Deter-
mining Residue Usage” (SDRU) (Almagro Mol Recognit
17:132-43, 2004). The International ImMunoGeneTics
(IMGT) database (http://www_imgt_org) provides a stan-
dardized numbering and definition of antigen-binding sites.
The correspondence between CDRs, HVs and IMGT delin-
eations is described in Lefranc et al., Dev Comparat Immu-
nol 27:55-77, 2003.

“Framework™ or “framework sequences” are the remain-
ing sequences of a variable region other than those defined
to be antigen binding sites. Because the antigen binding sites
can be defined by various terms as described above, the
exact amino acid sequence of a framework depends on how
the antigen-binding site was defined.

“Human antibody,” “fully human antibody,” and like
terms refers to an antibody having heavy and light chain
variable regions in which both the framework and the
antigen binding sites are derived from sequences of human
origin. If the antibody contains a constant region, the con-
stant region also is derived from sequences of human origin.
A human antibody comprises heavy and/or light chain
variable regions that are “derived from” sequences of human
origin if the variable regions of the antibody are obtained
from a system that uses human germline immunoglobulin or
rearranged immunoglobulin genes. Such systems include
human immunoglobulin gene libraries displayed on phage,
and transgenic non-human animals such as mice or chicken
carrying human immunoglobulin loci as described herein.
“Human antibody” may contain amino acid differences
when compared to the human germline or rearranged immu-
noglobulin sequences due to, for example, naturally occur-
ring somatic mutations or intentional introduction of sub-
stitutions in the variable domain (framework and antigen
binding sites), or constant domain. Typically, a “human
antibody” is at least about 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99%, or 100% identical in amino acid
sequence to an amino acid sequence encoded by a human
germline or rearranged immunoglobulin gene. In some
cases, a “human antibody” may contain consensus frame-
work sequences derived from human framework sequence
analyses, for example as described in Knappik et al., ] Mol
Biol 296:57-86, 2000, or synthetic HCDR3 incorporated
into human immunoglobulin gene libraries displayed on
phage, as described in, for example, Shi et al., J Mol Biol
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397:385-96, 2010 and Int’1 Pat. Pub. No. WO2009/085462.
Antibodies in which antigen binding sites are derived from
a non-human species are not included in the definition of
“human antibody.”

Human antibodies, while derived from human immuno-
globulin sequences, may be generated using systems such as
phage display incorporating synthetic CDRs and/or syn-
thetic frameworks, or can be subjected to in vitro mutagen-
esis to improve antibody properties in the variable regions or
the constant regions or both, resulting in antibodies that do
not naturally exist within the human antibody germline
repertoire in vivo.

“Recombinant antibody” includes all antibodies that are
prepared, expressed, created, or isolated by recombinant
means, such as: antibodies isolated from an animal (e.g., a
mouse) that is transgenic or transchromosomal for human
immunoglobulin genes or a hybridoma prepared therefrom
(described further below); antibodies isolated from a host
cell transformed to express the antibody; antibodies isolated
from a recombinant, combinatorial antibody library; and
antibodies prepared, expressed, created, or isolated by any
other means that involve splicing of human immunoglobulin
gene sequences to other DNA sequences, or antibodies that
are generated in vitro using Fab arm exchange.

“Monoclonal antibody” refers to a population of antibody
molecules of a single molecular composition. A monoclonal
antibody composition displays a single binding specificity
and affinity for a particular epitope, or in a case of a
bispecific monoclonal antibody, a dual binding specificity to
two distinct epitopes. Monoclonal antibody therefore refers
to an antibody population with single amino acid composi-
tion in each heavy and each light chain, except for possible
well known alterations such as removal of C-terminal lysine
from the antibody heavy chain. Monoclonal antibodies may
have heterogeneous glycosylation within the antibody popu-
lation. Monoclonal antibody may be monospecific or mul-
tispecific, or monovalent, bivalent or multivalent. A bispe-
cific antibody is included in the term monoclonal antibody.

“Epitope” refers to a portion of an antigen to which an
antibody specifically binds. Epitopes usually consist of
chemically active (such as polar, non-polar, or hydrophobic)
surface groupings of moieties such as amino acids or poly-
saccharide side chains and can have specific three-dimen-
sional structural characteristics, as well as specific charge
characteristics. An epitope can be composed of contiguous
and/or discontiguous amino acids that form a conforma-
tional spatial unit. For a discontiguous epitope, amino acids
from differing portions of the linear sequence of the antigen
come in close proximity in 3-dimensional space through the
folding of the protein molecule.

“Variant” refers to a polypeptide or a polynucleotide that
differs from a reference polypeptide or a reference poly-
nucleotide by one or more modifications for example, sub-
stitutions, insertions, or deletions. The term “mutation” as
used herein is intended to mean one or more intentional
substitutions which are made to a polypeptide or polynucle-
otide.

“Treat,” “treatment,” and like terms refer to both thera-
peutic treatment and prophylactic or preventative measures,
and includes reducing the severity and/or frequency of
symptoms, eliminating symptoms and/or the underlying
cause of the symptoms, reducing the frequency or likelihood
of symptoms and/or their underlying cause, and improving
or remediating damage caused, directly or indirectly, by the
disease or disorder. Treatment also includes prolonging
survival as compared to the expected survival of a subject
not receiving treatment. Subjects to be treated include those
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that have the disease or disorder as well as those prone to
have the disease or disorder or those in which the disease or
disorder is to be prevented.

As used herein, “administering to the subject” and similar
terms indicate a procedure by which the disclosed modified
hIL-2 proteins, immunoconjugates, or pharmaceutical com-
positions are injected into a subject such that target cells,
tissues, or segments of the body of the subject are contacted
with the disclosed modified hILL-2 proteins or immunocon-
jugates comprising the same.

The phrase “therapeutically effective amount” refers to an
amount of the modified hiIL.-2 proteins, immunoconjugates,
or pharmaceutical compositions, as described herein, effec-
tive to achieve a particular biological or therapeutic result
such as, but not limited to, biological or therapeutic results
disclosed, described, or exemplified herein. The therapeuti-
cally effective amount may vary according to factors such as
the disease state, age, sex, and weight of the individual, and
the ability of the modified hIL.-2 proteins, immunoconju-
gates, or pharmaceutical compositions to cause a desired
response in a subject. Exemplary indicators of a therapeu-
tically effect amount include, for example, improved well-
being of the patient, reduction of a disease symptom,
arrested or slowed progression of disease symptoms, and/or
absence of disease symptoms.

The term “subject” as used herein is intended to mean any
animal, in particular, mammals. Thus, the methods are
applicable to human and nonhuman animals, although most
preferably used with humans. “Subject” and “patient” are
used interchangeably herein.

Immunoconjugate and fusion protein are used inter-
changeably herein.

Modified Human Interleukin-2 (hIL.-2) Proteins

Disclosed herein are modified hIL.-2 proteins comprising
a substitution at amino acid position 20 and a substitution at
amino acid position 38 relative to the non-modified hIl.-2
amino acid sequence of SEQ ID NO: 345, wherein the
modified hIL-2 protein exhibits reduced potency on both a
high affinity hI[.-2 receptor and on an intermediate affinity
hIL-2 receptor relative to a non-modified hI[.-2. The dis-
closed modified hIL-2 proteins are also referred to as
“attenuated” hIL-2 herein.

Suitable substitutions at amino acid position 20 include,
for example, any one of a D20A, D20S, D20Q, D20M,
D201, D20V, D20N, D20G, D20T, or D20E substitution.

Suitable substitutions at amino acid position 38 include,
for example, any one of an R38E, R38N, R38G, R38H,
R38I, R38L, R38M, R38F, R38P, R38S, R38T, R38W,
R38Y, R38V, R38A, R38Q), R38D, or an R38K substitution.

In some embodiments, any one of the D20A, D20S,
D20Q, D20M, D201, D20V, D20N, D20G, D20T, or D20E
substitutions can be combined with an R38E substitution.

The modified hIL-2 proteins can comprise the amino acid
sequence of any one of SEQ ID NOs: 134-150, 307, 344,
607-611, 614, 617, or 620. The modified hIL.-2 proteins can
comprise the amino acid sequence of any one of SEQ ID
NOs: 134-150, 307, 344, 608, 611, 614, or 620. In some
embodiments, the modified hIL-2 proteins comprise the
amino acid sequence of SEQ ID NO: 134. In some embodi-
ments, the modified hIL-2 proteins comprise the amino acid
sequence of SEQ ID NO: 135. In some embodiments, the
modified hI[.-2 proteins comprise the amino acid sequence
of SEQ ID NO: 136. In some embodiments, the modified
hIL-2 proteins comprise the amino acid sequence of SEQ ID
NO: 137. In some embodiments, the modified hI[.-2 proteins
comprise the amino acid sequence of SEQ ID NO: 138. In
some embodiments, the modified hI[.-2 proteins comprise
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the amino acid sequence of SEQ ID NO: 139. In some
embodiments, the modified hIL-2 proteins comprise the
amino acid sequence of SEQ ID NO: 140. In some embodi-
ments, the modified hI[.-2 proteins comprise the amino acid
sequence of SEQ ID NO: 141. In some embodiments, the
modified hI[.-2 proteins comprise the amino acid sequence
of SEQ ID NO: 142. In some embodiments, the modified
hIL-2 proteins comprise the amino acid sequence of SEQ ID
NO: 143. In some embodiments, the modified hI[.-2 proteins
comprise the amino acid sequence of SEQ ID NO: 144. In
some embodiments, the modified hIL.-2 proteins comprise
the amino acid sequence of SEQ ID NO: 145. In some
embodiments, the modified hIL-2 proteins comprise the
amino acid sequence of SEQ ID NO: 146. In some embodi-
ments, the modified hI[.-2 proteins comprise the amino acid
sequence of SEQ ID NO: 147. In some embodiments, the
modified hI[.-2 proteins comprise the amino acid sequence
of SEQ ID NO: 148. In some embodiments, the modified
hIL-2 proteins comprise the amino acid sequence of SEQ ID
NO: 149. In some embodiments, the modified hI[.-2 proteins
comprise the amino acid sequence of SEQ ID NO: 150. In
some embodiments, the modified hIL.-2 proteins comprise
the amino acid sequence of SEQ ID NO: 307. In some
embodiments, the modified hIL-2 proteins comprise the
amino acid sequence of SEQ ID NO: 344. In some embodi-
ments, the modified hI[.-2 proteins comprise the amino acid
sequence of SEQ ID NO: 607. In some embodiments, the
modified hI[.-2 proteins comprise the amino acid sequence
of SEQ ID NO: 608. In some embodiments, the modified
hIL-2 proteins comprise the amino acid sequence of SEQ ID
NO: 609. In some embodiments, the modified hI[.-2 proteins
comprise the amino acid sequence of SEQ ID NO: 610. In
some embodiments, the modified hIL.-2 proteins comprise
the amino acid sequence of SEQ ID NO: 611. In some
embodiments, the modified hIL-2 proteins comprise the
amino acid sequence of SEQ ID NO: 614. In some embodi-
ments, the modified hI[.-2 proteins comprise the amino acid
sequence of SEQ ID NO: 617. In some embodiments, the
modified hI[.-2 proteins comprise the amino acid sequence
of SEQ ID NO: 620. The modified hI.-2 protein of any one
of amino acid sequences SEQ ID NOs: 134-150, 307, 344,
607-611, 614, 617, or 620 can further comprise a T3A
substitution and/or a C125A substitution. In some embodi-
ments, the modified hIL-2 protein of any one of amino acid
sequences SEQ ID NOs: 134-150, 307, 344, 607-611, 614,
617, or 620 further comprises a T3 A substitution. In some
embodiments, the modified hI[.-2 protein of any one of
amino acid sequences SEQ ID NOs: 134-150, 307, 344,
607-611, 614, 617, or 620 further comprises a C125A
substitution. In some embodiments, the modified hIL-2
protein of any one of amino acid sequences SEQ ID NOs:
134-150, 307, 344, 607-611, 614, 617, or 620 further com-
prises a T3A substitution and a C125A substitution.

The modified hIl.-2 proteins may comprise a D20A
substitution and a R38E substitution.

As described herein the term “reduced potency” and
related terms such as “reduction in potency” or “attenuation”
of IL-2 activity refer to a reduction in potency of the
modified hIL.-2 as determined by an increased EC;,, value
relative to the ECs, value for an non-modified-hI[.-2 in an
IL-2-dependent assay. As described herein the reduction in
potency of the modified hIL.-2 will be on both the high
affinity and on the intermediate affinity 1[.-2 receptors. The
IL-2-dependent assay for determining potency may be an
engineered human erythroleukemic TF1 (TF1+IL.-2RB) or a
human natural killer NK-92 cell proliferation assay as
described herein. In one embodiment, the 1[.-2-dependent
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assay for determining potency is an engineered human
erythroleukemic TF1 (TF1+IL-2RB) cell proliferation assay.
In another embodiment, the IL.-2-dependent assay for deter-
mining potency is a human natural killer NK-92 cell pro-
liferation assay. Other 1L.-2-dependent assays for determin-
ing potency may also be a TF1+IL-2Rp} or a human natural
killer NK-92 pSTATS assay as described herein. The non-
modified-hI[.-2 may be a prokaryote-expressed hI[.-2 such
as Proleukin® (which has the native human I[.-2 amino acid
sequence apart from a C125S substitution to remove an
unbound cysteine, and which does not bear the normal
human carbohydrate expression on residue T3), or the
non-modified-hI[.-2 may be an hI[.-2 with the amino acid
sequence of SEQ ID NO: 345 or with the amino acid
sequence of SEQ ID NO: 345 with a C125S substitution,
which is expressed in a mammalian cell line, such as a CHO
or HEK cell line.

The modified hIl.-2 proteins can further comprise a
substitution at amino acid position 3 relative to the non-
modified hIL.-2 amino acid sequence of SEQ ID NO: 345. A
suitable substitution includes, for example, a T3A. In some
embodiments, the modified hIl.-2 proteins comprise a T3A
substitution, a D20A substitution, and a R38E substitution.
In some aspects, the modified hIL-2 proteins comprise the
amino acid sequence of SEQ ID NO: 216.

Alternatively, the modified hIL-2 proteins can further
comprise a deletion of amino acid position 3 relative to the
non-modified hI[.-2 amino acid sequence of SEQ ID NO:
345. In some embodiments, the modified hI[.-2 proteins
comprise a deletion of amino acids 1-3, a D20A substitution,
and a R38E substitution. In some aspects, the modified
hIL-2 proteins comprise the amino acid sequence of SEQ ID
NO: 218.

The modified hIl.-2 proteins can further comprise a
deletion or substitution at amino acid position 125 relative to
the non-modified hI.-2 amino acid sequence of SEQ ID
NO: 345. The substitution at amino acid position 125 can be
C125A. In some embodiments, the modified hIL.-2 proteins
comprise a D20A substitution, a R38E substitution, and a
C125A substitution. In some embodiments, the modified
hIL-2 proteins comprise the amino acid sequence of SEQ ID
NO: 215. In some embodiments, the modified hIL.-2 proteins
comprise a T3A substitution, a D20A substitution, a R38E
substitution, and a C125A substitution. In some embodi-
ments, the modified hIL-2 proteins comprise the amino acid
sequence of SEQ ID NO: 217. In some embodiments, the
modified hIl.-2 proteins comprise a deletion of amino acids
1-3, a D20A substitution, a R38E substitution, and a C125A
substitution. In some embodiments, the modified hIL-2
proteins comprise the amino acid sequence of SEQ ID NO:
219.

The modified hIl.-2 proteins can exhibit a reduction in
potency of at least about 200-fold, at least about 500-fold, at
least about 1,000-fold, at least about 2,000-fold, at least
about 5,000-fold, at least about 6,500-fold, or at least about
10,000-fold on the high affinity IL.-2 receptor (hIL-2Rafy)
relative to a non-modified hIL.-2, for example as quantified
by a comparison in ECs, values in an hIL-2-dependent cell
proliferation assay described herein. In some embodiments,
the modified hIL-2 proteins can exhibit a reduction in
potency of greater than about 10,000-fold on the high
affinity 1L-2 receptor (hIL-2Rafy) relative to a non-modi-
fied hiL.-2. A greater reduction in hIL-2 potency on the high
affinity hIL.-2 receptor may be possible and acceptable for
the modified hIL-2 proteins described herein, but such a
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reduction may not be quantifiable with the methods
described herein due to limits of the cell proliferation assay
conditions.

In addition, the modified hIL.-2 proteins can exhibit a
reduction in potency of at least about 200-fold, at least about
500-fold, at least about 1,000-fold, at least about 2,000-fold,
at least about 5,000-fold, at least about 6,500-fold, or at least
about 10,000-fold on the intermediate affinity I1.-2 receptor
(hIL-2Rfy) relative to an non-modified hI.-2, for example
as quantified by a comparison in EC,, values in an hI[.-2-
dependent cell proliferation assay described herein. In some
embodiments, the modified hIL.-2 proteins can exhibit a
reduction in potency of greater than about 10,000-fold on the
intermediate affinity 11.-2 receptor (hIL-2Rfy) relative to a
non-modified hIL-2.

The modified hILL.-2 proteins can exhibit a reduction in
potency of up to about 10,000-fold on the high affinity 1[.-2
receptor (hIL-2Rafy) and a reduction in potency of up to
about 10,000-fold on the intermediate affinity I1.-2 receptor
(hIL-2RPy) relative to a non-modified hlL.-2, for example as
quantified by a comparison in ECs, values in an hIL-2-
dependent cell proliferation assay described herein. The
modified hI[.-2 proteins can exhibit a reduction in potency
of greater than about 10,000-fold on the high affinity 1L.-2
receptor (hIL-2Rafy) and a reduction in potency of greater
than about 10,000-fold on the intermediate affinity IL-2
receptor (hIL-2Rpy) relative to a non-modified hI[.-2

As demonstrated herein, the modified hILL-2 proteins can
be fused to an anti-PD-1 antibody or an antigen-binding
fragment thereof. The hIL-2 proteins can fused to the
anti-PD-1 antibody or an antigen-binding fragment thereof
at the N-terminus of an antibody light chain, the C-terminus
of an antibody light chain, the N-terminus of an antibody
heavy chain, the C-terminus of an antibody heavy chain, the
N-terminus of the antigen-binding fragment, or the C-ter-
minus of the antigen-binding fragment. In some embodi-
ments, the modified hIL-2 protein is directly fused by a
peptide bond to the anti-PD-1 antibody or an antigen-
binding fragment thereof. The modified hIl.-2 proteins can
be, for example, directly fused by a peptide bond to the
C-terminal amino acid residue of the anti-PD-1 antibody
heavy chain. In some embodiments, the modified hIL-2
protein is fused to the anti-PD-1 antibody or an antigen-
binding fragment thereof through a linker.

Fusion of the modified hIL.-2 proteins to the antibody or
antigen-binding fragments thereof can rescue the modified
hILL-2 proteins’ ability to bind to and activate the human
intermediate affinity IL.-2 receptor on PD-1-expressing cells
such as T cells and in particular tumor-infiltrating lympho-
cytes. In some embodiments, the hIL.-2 protein that is fused
to the antibody or an antigen-binding fragment thereof
exhibits potency on the intermediate affinity IL-2 receptor
on PD-1-expressing cells that is comparable to the potency
of' wild type hIL.-2 on the intermediate affinity IL.-2 receptor.

Fusion of the modified hIL.-2 protein to an antibody or
antigen-binding fragment thereof can be used to selectively
deliver I1.-2 signaling to cells expressing the PD-1 target of
the antibody or antigen-binding fragment thereof. Without
being bound by theory, it is believed that targeting the
modified hIL-2 protein to specific cell populations can
dramatically amplify the therapeutic effects of the IL-2 (e.g.,
anti-tumor immunity) without off-target systemic toxicities.

Also disclosed herein are modified human interleukin-2
(hIL-2) proteins comprising a D20A, D20S, D20Q, D20M,
D201, D20V, D20N, D20G, D20T, or D20E substitution at
amino acid position 20 and a R38E substitution at amino
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acid position 38 relative to the non-modified hl[.-2 amino
acid sequence of SEQ ID NO: 345.

The modified hIL-2 proteins can comprise the amino acid
sequence of any one of SEQ ID NOs: 307, 607-611, 614,
617, or 620. In some embodiments, the modified hIL-2
proteins comprise the amino acid sequence of SEQ ID NO:
307. In some embodiments, the modified hI[.-2 proteins
comprise the amino acid sequence of SEQ ID NO: 607. In
some embodiments, the modified hI[.-2 proteins comprise
the amino acid sequence of SEQ ID NO: 608. In some
embodiments, the modified hIL-2 proteins comprise the
amino acid sequence of SEQ ID NO: 609. In some embodi-
ments, the modified hIL-2 proteins comprise the amino acid
sequence of SEQ ID NO: 610. In some embodiments, the
modified hI[.-2 proteins comprise the amino acid sequence
of SEQ ID NO: 611. In some embodiments, the modified
hIL-2 proteins comprise the amino acid sequence of SEQ ID
NO: 614. In some embodiments, the modified hIL.-2 proteins
comprise the amino acid sequence of SEQ ID NO: 617. In
some embodiments, the modified hI[.-2 proteins comprise
the amino acid sequence of SEQ ID NO: 620. The modified
hIL-2 protein of any one of amino acid sequences SEQ 1D
NOs: 307, 607-611, 614, 617, or 620 can further comprise
a T3A substitution and/or a C125A substitution. In some
embodiments, the modified hI[.-2 protein of any one of
amino acid sequences SEQ ID NOs: 307, 607-611, 614, 617,
or 620 further comprises a T3A substitution. In some
embodiments, the modified hI[.-2 protein of any one of
amino acid sequences SEQ ID NOs: 307, 607-611, 614, 617,
or 620 further comprises a C125A substitution. In some
embodiments, the modified hI[.-2 protein of any one of
amino acid sequences SEQ ID NOs: 307, 607-611, 614, 617,
or 620 further comprises a T3 A substitution and a C125A
substitution.

The modified hIL.-2 proteins may comprise a D20A
substitution and a R38E substitution. In some embodiments,
the modified hIL-2 proteins comprise the amino acid
sequence of SEQ ID NO: 149.

The modified hIl.-2 proteins can further comprise a
substitution at amino acid position 3 relative to the non-
modified hIL.-2 amino acid sequence of SEQ ID NO: 345. A
suitable substitution includes, for example, a T3A. In some
embodiments, the modified hIl.-2 proteins comprise a T3A
substitution, a D20A substitution, and a R38E substitution.
In some aspects, the modified hIL-2 proteins comprise the
amino acid sequence of SEQ ID NO: 216.

Alternatively, the modified hIL-2 proteins can further
comprise a deletion of amino acid position 3 relative to the
non-modified hI[.-2 amino acid sequence of SEQ ID NO:
345. In some embodiments, the modified hI[.-2 proteins
comprise a deletion of amino acids 1-3, a D20A substitution,
and a R38E substitution. In some aspects, the modified
hIL-2 proteins comprise the amino acid sequence of SEQ ID
NO: 218.

The modified hIl.-2 proteins can further comprise a
deletion or substitution at amino acid position 125 relative to
the non-modified hI.-2 amino acid sequence of SEQ ID
NO: 345. The substitution at amino acid position 125 can be
C125A. In some embodiments, the modified hIL.-2 proteins
comprise a D20A substitution, a R38E substitution, and a
C125A substitution. In some embodiments, the modified
hIL-2 proteins comprise the amino acid sequence of SEQ ID
NO: 215. In some embodiments, the modified hIL.-2 proteins
comprise a T3A substitution, a D20A substitution, a R38E
substitution, and a C125A substitution. In some embodi-
ments, the modified hIL-2 proteins comprise the amino acid
sequence of SEQ ID NO: 217. In some embodiments, the
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modified hIl.-2 proteins comprise a deletion of amino acids
1-3, a D20A substitution, a R38E substitution, and a C125A
substitution. In some embodiments, the modified hIL-2
proteins comprise the amino acid sequence of SEQ ID NO:
219.

The modified hILL.-2 proteins can exhibit a reduction in
potency of at least about 200-fold, at least about 500-fold, at
least about 1,000-fold, at least about 2,000-fold, at least
about 5,000-fold, at least about 6,500-fold, or at least about
10,000-fold on the high affinity IL.-2 receptor (hIL-2Rafy)
relative to a non-modified hILL-2, for example as quantified
by a comparison in ECs, values in an hIL-2-dependent cell
proliferation assay described herein. In some embodiments,
the modified hl[.-2 proteins can exhibit a reduction in
potency of greater than about 10,000-fold on the high
affinity 1L-2 receptor (hIL-2Rafy) relative to a non-modi-
fied hIL.-2. A greater reduction in hIL-2 potency on the high
affinity hIL.-2 receptor may be possible and acceptable for
the modified hIL.-2 proteins described herein, but such a
reduction may not be quantifiable with the methods
described herein due to limits of the cell proliferation assay
conditions.

In addition, the modified hIL.-2 proteins can exhibit a
reduction in potency of at least about 200-fold, at least about
500-fold, at least about 1,000-fold, at least about 2,000-fold,
at least about 5,000-fold, at least about 6,500-fold, or at least
about 10,000-fold on the intermediate affinity I1.-2 receptor
(hIL-2Rfy) relative to an non-modified hI.-2, for example
as quantified by a comparison in EC,, values in an hI[.-2-
dependent cell proliferation assay described herein. In some
embodiments, the modified hIL.-2 proteins can exhibit a
reduction in potency of greater than about 10,000-fold on the
intermediate affinity 11.-2 receptor (hIL-2Rfy) relative to a
non-modified hIL-2.

The modified hILL.-2 proteins can exhibit a reduction in
potency of up to about 10,000-fold on the high affinity 1[.-2
receptor (hIL-2RPy) and a reduction in potency of up to
about 10,000-fold on the intermediate affinity I1.-2 receptor
(hIL-2RPy) relative to a non-modified hlL.-2, for example as
quantified by a comparison in EC,, values in an hIL-2-
dependent cell proliferation assay described herein. The
modified hI[.-2 proteins can exhibit a reduction in potency
of greater than about 10,000-fold on the high affinity 1L.-2
receptor (hIL-2Rafy) and a reduction in potency of greater
than about 10,000-fold on the intermediate affinity IL-2
receptor (hIL-2Rpy) relative to a non-modified hIL-2.

As demonstrated herein, the modified hILL-2 proteins can
be fused to an anti-PD-1 antibody or an antigen-binding
fragment thereof. The hIL-2 proteins can fused to the
anti-PD-1 antibody or an antigen-binding fragment thereof
at the N-terminus of an antibody light chain, the C-terminus
of an antibody light chain, the N-terminus of an antibody
heavy chain, the C-terminus of an antibody heavy chain, the
N-terminus of the antigen-binding fragment, or the C-ter-
minus of the antigen-binding fragment. In some embodi-
ments, the modified hIL-2 protein is directly fused by a
peptide bond to the anti-PD-1 antibody or an antigen-
binding fragment thereof. The modified hIl.-2 proteins can
be, for example, directly fused by a peptide bond to the
C-terminal amino acid residue of the anti-PD-1 antibody
heavy chain. In some embodiments, the modified hIL-2
protein is fused to the anti-PD-1 antibody or an antigen-
binding fragment thereof through a linker.

Fusion of the modified hIL.-2 proteins to the antibody or
antigen-binding fragments thereof can rescue the modified
hILL-2 proteins’ ability to bind to and activate the human
intermediate affinity IL.-2 receptor on PD-1-expressing cells



US 12,281,148 B2

17

such as T cells and in particular tumor-infiltrating lympho-
cytes. In some embodiments, the hI[.-2 protein that is fused
to the antibody or an antigen-binding fragment thereof
exhibits potency on the intermediate affinity 1L.-2 receptor
on PD-1-expressing cells that is comparable to the potency
of' wild type hIL.-2 on the intermediate affinity I1L.-2 receptor.

Fusion of the modified hIL-2 protein to an antibody or
antigen-binding fragment thereof can be used to selectively
deliver I1.-2 signaling to cells expressing the PD-1 target of
the antibody or antigen-binding fragment thereof. Without
being bound by theory, it is believed that targeting the
modified hIL-2 protein to specific cell populations can
dramatically amplify the therapeutic effects of the IL-2 (e.g.,
anti-tumor immunity) without off-target systemic toxicities.
Human Anti-Human Programmed Cell Death Protein-1
(hPD-1) Antibodies

Disclosed herein are human antibody molecules, or anti-
gen-binding fragments thereof, that immunospecifically
bind to hPD-1, wherein the human antibody molecule or
antigen-binding fragment thereof comprises:

a) a heavy chain complementarity determining region 1

(CDR1) comprising the amino acid sequence of SEQ
ID NO: 418, a heavy chain CDR2 comprising the
amino acid sequence of SEQ ID NO: 419, a heavy
chain CDR3 comprising the amino acid sequence of
SEQ ID NO: 420, a light chain CDR1 comprising the
amino acid sequence of SEQ ID NO: 421, a light chain
CDR2 comprising the amino acid sequence of SEQ ID
NO: 422, and a light chain CDR3 comprising the amino
acid sequence of SEQ ID NO: 423;

b) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 386, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
387, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 388, a light chain CDRI1
comprising the amino acid sequence of SEQ ID NO:
389, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 390, and a light chain CDR3
comprising the amino acid sequence of SEQ ID NO:
391,

¢) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 396, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
397, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 398, a light chain CDRI1
comprising the amino acid sequence of SEQ ID NO:
399, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 400, and a light chain CDR3
comprising the amino acid sequence of SEQ ID NO:
401; or

d) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 406, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
407, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 408, a light chain CDRI1
comprising the amino acid sequence of SEQ ID NO:
409, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 410, and a light chain CDR3
comprising the amino acid sequence of SEQ ID NO:
411.

In some embodiments, the human antibody molecules, or
antigen-binding fragments thereof, comprise a heavy chain
CDRI1 comprising the amino acid sequence of SEQ 1D NO:
418, a heavy chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 419, a heavy chain CDR3 com-
prising the amino acid sequence of SEQ ID NO: 420, a light
chain CDR1 comprising the amino acid sequence of SEQ ID
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NO: 421, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 422, and a light chain CDR3
comprising the amino acid sequence of SEQ ID NO: 423
(referred to herein as “H7-632).

In some embodiments, the human antibody molecules, or
antigen-binding fragments thereof, comprise a heavy chain
CDRI1 comprising the amino acid sequence of SEQ 1D NO:
386, a heavy chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 387, a heavy chain CDR3 com-
prising the amino acid sequence of SEQ ID NO: 388, a light
chain CDR1 comprising the amino acid sequence of SEQ ID
NO: 389, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 390, and a light chain CDR3
comprising the amino acid sequence of SEQ ID NO: 391
(referred to herein as “2H7”).

In some embodiments, the human antibody molecules, or
antigen-binding fragments thereof, comprise a heavy chain
CDRI1 comprising the amino acid sequence of SEQ 1D NO:
396, a heavy chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 397, a heavy chain CDR3 com-
prising the amino acid sequence of SEQ ID NO: 398, a light
chain CDR1 comprising the amino acid sequence of SEQ ID
NO: 399, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 400, and a light chain CDR3
comprising the amino acid sequence of SEQ ID NO: 401
(referred to herein as “C51E6-57).

In some embodiments, the human antibody molecules, or
antigen-binding fragments thereof, comprise a heavy chain
CDRI1 comprising the amino acid sequence of SEQ 1D NO:
406, a heavy chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 407, a heavy chain CDR3 com-
prising the amino acid sequence of SEQ ID NO: 408, a light
chain CDR1 comprising the amino acid sequence of SEQ ID
NO: 409, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 410, and a light chain CDR3
comprising the amino acid sequence of SEQ ID NO: 411
(referred to herein as “A2”).

The disclosed human antibody molecules or antigen-
binding fragments thereof, can exhibit one or more of the
following activities:

Bind to PD-1 without inhibiting PD-L1 binding to PD-1;

Bind to PD-1 in the presence of standard-of-care anti-

PD-1 antibodies used in the clinic (e.g., KEYTRUDAX
and OPDIVOX);

Be highly selective for PD-1 and do not immunospecifi-

cally bind other related B7 family members; and

Bind to PD-1 on activated human T cells (EC5,~0.1-0.2

nM in a flow cytometry binding assay).

The human antibody molecules, or antigen-binding frag-
ments thereof, can comprise a heavy chain variable region
comprising the amino acid sequence of SEQ ID NO: 416 and
a light chain variable region comprising the amino acid
sequence of SEQ ID NO: 417 (referred to herein as “H7-
6327).

The human antibody molecules, or antigen-binding frag-
ments thereof, can comprise a heavy chain variable region
comprising the amino acid sequence of SEQ ID NO: 384 and
a light chain variable region comprising the amino acid
sequence of SEQ ID NO: 385 (referred to herein as “2H7”).

The human antibody molecules, or antigen-binding frag-
ments thereof, can comprise a heavy chain variable region
comprising the amino acid sequence of SEQ ID NO: 394 and
a light chain variable region comprising the amino acid
sequence of SEQ ID NO: 395 (referred to herein as “C51E6-
57).

The human antibody molecules, or antigen-binding frag-
ments thereof, can comprise a heavy chain variable region
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comprising the amino acid sequence of SEQ ID NO: 404 and
a light chain variable region comprising the amino acid
sequence of SEQ ID NO: 405 (referred to herein as “A2”).

The human antibody molecules, or antigen-binding frag-
ments thereof, can comprise a human IgG1l heavy chain
constant region.

The human antibody molecules, or antigen binding frag-
ments thereof, can have substitutions or deletions within the
constant region to minimize Fc-mediated immune effector
function, such as FcyRIITA-mediated antibody-dependent
cell-mediated cytotoxicity (ADCC), FeyRI- and FeyRIla-
dependent antibody-dependent cellular phagocytosis
(ADCP), and Clq binding-mediated complement-dependent
cytotoxicity (CDC). In some embodiments, the human anti-
body molecules comprise a L235A substitution, wherein the
amino acid numbering is according to EU numbering. In
some embodiments, the human antibody molecules com-
prise a G237A substitution, wherein the amino acid num-
bering is according to EU numbering. In some embodi-
ments, the human antibody molecules comprise an [.235A
and a G237A substitution, wherein the amino acid number-
ing is according to EU numbering.

The human antibody molecules, or antigen-binding frag-
ments thereof, can comprise a heavy chain comprising the
amino acid sequence of SEQ ID NO: 414 and a light chain
comprising the amino acid sequence of SEQ ID NO: 415
(referred to herein as “H7-632-hIgG1-LAGA”).

The human antibody molecules, or antigen-binding frag-
ments thereof, can comprise a heavy chain comprising the
amino acid sequence of SEQ ID NO: 424 and a light chain
comprising the amino acid sequence of SEQ ID NO: 425
(referred to herein as “2H7-hIgG4”).

The human antibody molecules, or antigen-binding frag-
ments thereof, can comprise a heavy chain comprising the
amino acid sequence of SEQ ID NO: 426 and a light chain
comprising the amino acid sequence of SEQ ID NO: 427
(referred to herein as “C51E6-5-hIgG4”).

The human antibody molecules, or antigen-binding frag-
ments thereof, can comprise a heavy chain comprising the
amino acid sequence of SEQ ID NO: 428 and a light chain
comprising the amino acid sequence of SEQ ID NO: 429
(referred to herein as “A2-hIgG4”).

The human antibody molecules, or antigen-binding frag-
ments thereof, can be fused to a modified hI.-2 protein
comprising a substitution at amino acid position 20 and a
substitution at amino acid position 38 relative to the non-
modified hIL.-2 amino acid sequence of SEQ ID NO: 345.
The human antibody molecule, or antigen-binding frag-
ments thereof, can be fused to any of the herein disclosed
modified hIL-2 proteins.

When not fused to the antibody molecule or antigen-
binding fragment thereof, the modified hIl.-2 protein can
exhibit reduced potency on both a high affinity hIl.-2 recep-
tor and on an intermediate affinity hI[.-2 receptor relative to
a non-modified hiL-2.

Suitable substitutions at amino acid position 20 of the
modified hIl.-2 include, for example, any one of a D20A,
D20S, D20Q, D20M, D201, D20V, D20N, D20G, D20T, or
D20E substitution.

Suitable substitutions at amino acid position 38 of the
modified hILL-2 protein include, for example, any one of an
R38E, R38N, R38G, R38H, R38I, R38L, R38M, R38F,
R38P, R38S, R38T, R38W, R38Y, R38V, R38A, R38Q,
R38D, or a R38K substitution.

In some embodiments, any one of the D20A, D20S,
D20Q, D20M, D201, D20V, D20N, D20G, D20T, or D20E
substitutions can be combined with an R38E substitution.
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The modified hIL.-2 proteins can comprise the amino acid
sequence of any one of SEQ ID NOs: 134-150, 307, 344,
607-611, 614, 617, or 620. The modified hIL.-2 proteins can
comprise the amino acid sequence of any one of SEQ ID
NOs: 134-150, 307, 344, 608, 611, 614, or 620. In some
embodiments, the modified hIL-2 protein comprises the
amino acid sequence of SEQ ID NO: 134. In some embodi-
ments, the modified hI[.-2 protein comprises the amino acid
sequence of SEQ ID NO: 135. In some embodiments, the
modified hI[.-2 protein comprises the amino acid sequence
of SEQ ID NO: 136. In some embodiments, the modified
hIL-2 protein comprises the amino acid sequence of SEQ ID
NO: 137. In some embodiments, the modified hIL.-2 protein
comprises the amino acid sequence of SEQ ID NO: 138. In
some embodiments, the modified hIL-2 protein comprises
the amino acid sequence of SEQ ID NO: 139. In some
embodiments, the modified hIL-2 protein comprises the
amino acid sequence of SEQ ID NO: 140. In some embodi-
ments, the modified hI[.-2 protein comprises the amino acid
sequence of SEQ ID NO: 141. In some embodiments, the
modified hI[.-2 protein comprises the amino acid sequence
of SEQ ID NO: 142. In some embodiments, the modified
hIL-2 protein comprises the amino acid sequence of SEQ ID
NO: 143. In some embodiments, the modified hIL.-2 protein
comprises the amino acid sequence of SEQ ID NO: 144. In
some embodiments, the modified hIL-2 protein comprises
the amino acid sequence of SEQ ID NO: 145. In some
embodiments, the modified hIL-2 protein comprises the
amino acid sequence of SEQ ID NO: 146. In some embodi-
ments, the modified hI[.-2 protein comprises the amino acid
sequence of SEQ ID NO: 147. In some embodiments, the
modified hI[.-2 protein comprises the amino acid sequence
of SEQ ID NO: 148. In some embodiments, the modified
hIL-2 protein comprises the amino acid sequence of SEQ ID
NO: 149. In some embodiments, the modified hIL.-2 protein
comprises the amino acid sequence of SEQ ID NO: 150. In
some embodiments, the modified hIL-2 protein comprises
the amino acid sequence of SEQ ID NO: 307. In some
embodiments, the modified hIL-2 protein comprises the
amino acid sequence of SEQ ID NO: 344. In some embodi-
ments, the modified hI[.-2 protein comprises the amino acid
sequence of SEQ ID NO: 607. In some embodiments, the
modified hI[.-2 protein comprises the amino acid sequence
of SEQ ID NO: 608. In some embodiments, the modified
hIL-2 protein comprises the amino acid sequence of SEQ ID
NO: 609. In some embodiments, the modified hIL.-2 protein
comprises the amino acid sequence of SEQ ID NO: 610. In
some embodiments, the modified hIL-2 protein comprises
the amino acid sequence of SEQ ID NO: 611. In some
embodiments, the modified hIL-2 protein comprises the
amino acid sequence of SEQ ID NO: 614. In some embodi-
ments, the modified hI[.-2 protein comprises the amino acid
sequence of SEQ ID NO: 617. In some embodiments, the
modified hI[.-2 protein comprises the amino acid sequence
of SEQ ID NO: 620. The modified hI.-2 protein of any one
of amino acid sequences SEQ ID NOs: 134-150, 307, 344,
607-611, 614, 617, or 620 can further comprise a T3A
substitution and/or a C125A substitution. In some embodi-
ments, the modified hIL-2 protein of any one of amino acid
sequences SEQ ID NOs: 134-150, 307, 344, 607-611, 614,
617, or 620 further comprises a T3 A substitution. In some
embodiments, the modified hI[.-2 protein of any one of
amino acid sequences SEQ ID NOs: 134-150, 307, 344,
607-611, 614, 617, or 620 further comprises a C125A
substitution. In some embodiments, the modified hIL-2
protein of any one of amino acid sequences SEQ ID NOs:
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134-150, 307, 344, 607-611, 614, 617, or 620 further com-
prises a T3A substitution and a C125A substitution.

The modified hIL-2 protein can comprise a D20A substi-
tution and a R38E substitution.

The modified hIL-2 protein can further comprise a sub-
stitution at amino acid position 3 relative to the non-
modified hIL.-2 amino acid sequence of SEQ ID NO: 345. A
suitable substitution includes, for example, a T3A. In some
embodiments, the modified hIl.-2 protein comprises a T3A
substitution, a D20A substitution, and a R38E substitution.
In some aspects, the modified hIL-2 protein comprises the
amino acid sequence of SEQ ID NO: 216.

Alternatively, the modified hIL-2 protein can further
comprise a deletion of amino acid position 3 relative to the
non-modified hI[.-2 amino acid sequence of SEQ ID NO:
345. In some embodiments, the modified hI.-2 protein
comprises a deletion of amino acids 1-3, a D20A substitu-
tion, and a R38E substitution. In some aspects, the modified
hIL-2 protein comprises the amino acid sequence of SEQ ID
NO: 218.

The modified hIl.-2 protein can further comprise a dele-
tion or substitution at amino acid position 125 relative to the
non-modified hI[.-2 amino acid sequence of SEQ ID NO:
345. The substitution at amino acid position 125 can be
C125A. In some embodiments, the modified hIlL.-2 protein
comprises a D20A substitution, a R38E substitution, and a
C125A substitution. In some embodiments, the modified
hIL-2 protein comprises the amino acid sequence of SEQ ID
NO: 215. In some embodiments, the modified hIL-2 protein
comprises a T3A substitution, a D20A substitution, a R38E
substitution, and a C125A substitution. In some embodi-
ments, the modified hIL-2 protein comprises the amino acid
sequence of SEQ ID NO: 217. In some embodiments, the
modified hIl.-2 protein comprises a deletion of amino acids
1-3, a D20A substitution, a R38E substitution, and a C125A
substitution. In some embodiments, the modified hIL-2
protein comprises the amino acid sequence of SEQ ID NO:
219.

When not fused to the human antibody molecules or
antigen-binding fragments thereof, the modified hIl.-2 pro-
teins can exhibit a reduction in potency of at least about
200-fold, at least about 500-fold, at least about 1,000-fold,
at least about 2,000-fold, at least about 5,000-fold, at least
about 6,500-fold, or at least about 10,000-fold on the high
affinity 1L-2 receptor (hIL-2Rafy) relative to a non-modi-
fied hIL-2, for example as quantified by a comparison in
EC,, values in an hIL-2-dependent cell proliferation assay
described herein. In some embodiments, when not fused to
the human antibody molecules or antigen-binding fragments
thereof, the modified hILL-2 proteins can exhibit a reduction
in potency of greater than about 10,000-fold on the high
affinity 1L-2 receptor (hIL-2Rafy) relative to a non-modi-
fied hiL.-2. A greater reduction in hIL-2 potency on the high
affinity hIL.-2 receptor may be possible and acceptable for
the modified hIL-2 proteins described herein, but such a
reduction may not be quantifiable with the methods
described herein due to limits of the cell proliferation assay
conditions.

In addition, when not fused to the human antibody mol-
ecules or antigen-binding fragments thereof, the modified
hIL-2 proteins can exhibit a reduction in potency of at least
about 200-fold, at least about 500-fold, at least about 1,000-
fold, at least about 2,000-fold, at least about 5,000-fold, at
least about 6,500-fold, or at least about 10,000-fold on the
intermediate affinity IL.-2 receptor (hIL-2RPy) relative to an
non-modified hILL-2, for example as quantified by a com-
parison in EC,, values in an hl[.-2-dependent cell prolifera-
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tion assay described herein. In some embodiments, when not
fused to the human antibody molecules or antigen-binding
fragments thereof, the modified hI[.-2 proteins can exhibit a
reduction in potency of greater than about 10,000-fold on the
intermediate affinity IL.-2 receptor (hIL-2Rpy) relative to an
non-modified hIL-2.

When not fused to the human antibody molecules or
antigen-binding fragments thereof, the modified hIl.-2 pro-
teins can exhibit a reduction in potency of up to about
10,000-fold on the high affinity IL.-2 receptor (hIL-2Rafy)
and a reduction in potency of up to about 10,000-fold on the
intermediate affinity 11.-2 receptor (hIL-2Rfy) relative to a
non-modified hILL-2, for example as quantified by a com-
parison in EC;, values in an hIL.-2-dependent cell prolifera-
tion assay described herein. When not fused to the human
antibody molecules or antigen-binding fragments thereof,
the modified hl[.-2 proteins can exhibit a reduction in
potency of greater than about 10,000-fold on the high
affinity 1L-2 receptor (hIL-2Rafy) and a reduction in
potency of greater than about 10,000-fold on the interme-
diate affinity IL.-2 receptor (hIL-2Rpy) relative to a non-
modified hiL-2.

Fusion of the modified hIL.-2 proteins to the antibody or
antigen-binding fragments thereof can rescue the modified
hILL-2 proteins’ ability to bind to and activate the human
intermediate affinity IL.-2 receptor on PD-1-expressing cells
such as T cells and in particular tumor-infiltrating lympho-
cytes. In some embodiments, the hIL.-2 protein that is fused
to the antibody or an antigen-binding fragment thereof
exhibits potency on the intermediate affinity IL-2 receptor
on PD-1-expressing cells that is comparable to the potency
of wild type hIL-2 on the intermediate affinity IL-2 receptor

The modified hILL-2 proteins can be fused to the human
antibody molecules or antigen-binding fragments thereof at
the N-terminus of an antibody light chain, the C-terminus of
an antibody light chain, the N-terminus of an antibody heavy
chain, the C-terminus of an antibody heavy chain, the
N-terminus of the antigen-binding fragment, or the C-ter-
minus of the antigen-binding fragment. In some embodi-
ments, the hllL-2 protein is directly fused by a peptide bond
to the antibody or an antigen-binding fragment thereof. The
hIL-2 can be, for example, directly fused by a peptide bond
to the C-terminal amino acid residue of the antibody heavy
chain. In some embodiments, the hI[.-2 protein is fused to
the antibody or an antigen-binding fragment thereof through
a linker.

Fusion of the human antibody molecules or antigen-
binding fragments thereof to the modified hIL.-2 proteins can
be used to selectively deliver IL-2 signaling to cells express-
ing PD-1. Without being bound by theory, it is believed that
targeting the modified hIL.-2 protein to specific cell popu-
lations expressing PD-1 can dramatically amplify the thera-
peutic effects of the IL-2 (e.g., anti-tumor immunity) while
reducing or minimizing off-target systemic toxicities.
Immunoconjugates

Disclosed herein are immunoconjugates comprising any
of the herein disclosed modified hIL.-2 proteins and any of
the herein disclosed human antibody molecules, or antigen-
binding fragments thereof. The immunoconjugates can com-
prise:

(a) a modified hILL-2 protein comprising a substitution at
amino acid position 20 and a substitution at amino acid
position 38 relative to the non-modified hlL-2 amino
acid sequence of SEQ ID NO: 345; and

(b) a human antibody molecule, or antigen-binding frag-
ment thereof, that immunospecifically binds to hPD-1,
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wherein the human antibody molecule or antigen-

binding fragment thereof comprises:

(1) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 418, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
419, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 420, a light chain CDR1
comprising the amino acid sequence of SEQ ID NO:
421, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 422, and a light chain
CDR3 comprising the amino acid sequence of SEQ
1D NO: 423;

(i1) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 386, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
387, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 388, a light chain CDR1
comprising the amino acid sequence of SEQ ID NO:
389, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 390, and a light chain
CDR3 comprising the amino acid sequence of SEQ
1D NO: 391;

(iii) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 396, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
397, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 398, a light chain CDR1
comprising the amino acid sequence of SEQ ID NO:
399, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 400, and a light chain
CDR3 comprising the amino acid sequence of SEQ
ID NO: 401; or

(iv) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 406, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
407, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 408, a light chain CDR1
comprising the amino acid sequence of SEQ ID NO:
409, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 410, and a light chain
CDR3 comprising the amino acid sequence of SEQ
ID NO: 411.

Suitable substitutions at amino acid position 20 of the
modified hIL-2 portion of the immunoconjugates include,
for example, any of a D20A, D20S, D20Q, D20M, D20I,
D20V, D20N, D20G, D20T, or D20E substitution.

Suitable substitutions at amino acid position 38 of the
modified hIL-2 portion of the immunoconjugates include,
for example, any of an R38E, R38N, R38G, R38H, R38I,
R38L, R38M, R38F, R38P, R38S, R38T, R38W, R38Y,
R38V, R38A, R38Q), R38D, or a R38K substitution.

In some embodiments, any one of the D20A, D20S,
D20Q, D20M, D201, D20V, D20N, D20G, D20T, or D20E
substitutions can be combined with an R38E substitution.

The modified hI[.-2 protein portion of the immunocon-
jugates can comprise the amino acid sequence of any one of
SEQ ID NOs: 134-150, 307, 344, 607-611, 614, 617, or 620.
The modified hIL-2 protein portion of the immunoconju-
gates can comprise the amino acid sequence of any one of
SEQ ID NOs: 134-150, 307, 344, 608, 611, 614, or 620. In
some embodiments, the modified hI[.-2 proteins comprise
the amino acid sequence of SEQ ID NO: 134. In some
embodiments, the modified hIL-2 proteins comprise the
amino acid sequence of SEQ ID NO: 135. In some embodi-
ments, the modified hIL-2 proteins comprise the amino acid
sequence of SEQ ID NO: 136. In some embodiments, the
modified hI[.-2 proteins comprise the amino acid sequence
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of SEQ ID NO: 137. In some embodiments, the modified
hIL-2 proteins comprise the amino acid sequence of SEQ ID
NO: 138. In some embodiments, the modified hI[.-2 proteins
comprise the amino acid sequence of SEQ ID NO: 139. In
some embodiments, the modified hIL.-2 proteins comprise
the amino acid sequence of SEQ ID NO: 140. In some
embodiments, the modified hIL-2 proteins comprise the
amino acid sequence of SEQ ID NO: 141. In some embodi-
ments, the modified hI[.-2 proteins comprise the amino acid
sequence of SEQ ID NO: 142. In some embodiments, the
modified hI[.-2 proteins comprise the amino acid sequence
of SEQ ID NO: 143. In some embodiments, the modified
hIL-2 proteins comprise the amino acid sequence of SEQ ID
NO: 144. In some embodiments, the modified hI[.-2 proteins
comprise the amino acid sequence of SEQ ID NO: 145. In
some embodiments, the modified hIL.-2 proteins comprise
the amino acid sequence of SEQ ID NO: 146. In some
embodiments, the modified hIL-2 proteins comprise the
amino acid sequence of SEQ ID NO: 147. In some embodi-
ments, the modified hI[.-2 proteins comprise the amino acid
sequence of SEQ ID NO: 148. In some embodiments, the
modified hI[.-2 proteins comprise the amino acid sequence
of SEQ ID NO: 149. In some embodiments, the modified
hIL-2 proteins comprise the amino acid sequence of SEQ ID
NO: 150. In some embodiments, the modified hI[.-2 proteins
comprise the amino acid sequence of SEQ ID NO: 307. In
some embodiments, the modified hIL.-2 proteins comprise
the amino acid sequence of SEQ ID NO: 344. In some
embodiments, the modified hIL-2 proteins comprise the
amino acid sequence of SEQ ID NO: 607. In some embodi-
ments, the modified hI[.-2 proteins comprise the amino acid
sequence of SEQ ID NO: 608. In some embodiments, the
modified hI[.-2 proteins comprise the amino acid sequence
of SEQ ID NO: 609. In some embodiments, the modified
hIL-2 proteins comprise the amino acid sequence of SEQ ID
NO: 610. In some embodiments, the modified hI[.-2 proteins
comprise the amino acid sequence of SEQ ID NO: 611. In
some embodiments, the modified hIL.-2 proteins comprise
the amino acid sequence of SEQ ID NO: 614. In some
embodiments, the modified hIL-2 proteins comprise the
amino acid sequence of SEQ ID NO: 617. In some embodi-
ments, the modified hI[.-2 proteins comprise the amino acid
sequence of SEQ ID NO: 620. The modified hILL-2 protein
of any one of amino acid sequences SEQ ID NOs: 134-150,
307, 344, 607-611, 614, 617, or 620 can further comprise a
T3A substitution and/or a C125A substitution. In some
embodiments, the modified hI[.-2 protein of any one of
amino acid sequences SEQ ID NOs: 134-150, 307, 344,
607-611, 614, 617, or 620 further comprises a T3 A substi-
tution. In some embodiments, the modified hI[-2 protein of
any one of amino acid sequences SEQ ID NOs: 134-150,
307, 344, 607-611, 614, 617, or 620 further comprises a
C125A substitution. In some embodiments, the modified
hIL-2 protein of any one of amino acid sequences SEQ 1D
NOs: 134-150, 307, 344, 607-611, 614, 617, or 620 further
comprises a T3A substitution and a C125A substitution.

The modified hI[.-2 protein portion of the immunocon-
jugates can comprise a D20A substitution and a R38E
substitution.

The modified hI[.-2 protein portion of the immunocon-
jugates can further comprise a substitution at amino acid
position 3 relative to the non-modified hI[.-2 amino acid
sequence of SEQ ID NO: 345. A suitable substitution
includes, for example, a T3A. In some embodiments, the
modified hIl.-2 protein portion of the immunoconjugates
comprise a T3A substitution, a D20A substitution, and a
R38E substitution. In some aspects, the modified hI[.-2
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protein portion of the immunoconjugates comprise the
amino acid sequence of SEQ ID NO: 216.

Alternatively, the modified hIL.-2 protein portion of the
immunoconjugates can further comprise a deletion of amino
acid position 3 relative to the non-modified hI[.-2 amino
acid sequence of SEQ ID NO: 345. In some embodiments,
the modified hIL-2 protein portion of the immunoconjugates
comprise a deletion of amino acids 1-3, a D20A substitution,
and a R38E substitution. In some aspects, the modified
hIL-2 protein portion of the immunoconjugates comprise the
amino acid sequence of SEQ ID NO: 218.

The modified hI[.-2 protein portion of the immunocon-
jugates can further comprise a deletion or substitution at
amino acid position 125 relative to the non-modified hIlL-2
amino acid sequence of SEQ ID NO: 345. The substitution
at amino acid position 125 can be C125A. In some embodi-
ments, the modified hIl.-2 protein portion of the immuno-
conjugates comprise a D20A substitution, a R38E substitu-
tion, and a C125A substitution. In some embodiments, the
modified hIlL.-2 protein portion of the immunoconjugates
comprise the amino acid sequence of SEQ ID NO: 215. In
some embodiments, the modified hIL.-2 protein portion of
the immunoconjugates comprise a T3A substitution, a D20A
substitution, a R38E substitution, and a C125A substitution.
In some embodiments, the modified hIL.-2 protein portion of
the immunoconjugates comprise the amino acid sequence of
SEQ ID NO: 217. In some embodiments, the modified hI[.-2
protein portion of the immunoconjugates comprise a dele-
tion of amino acids 1-3, a D20A substitution, a R38E
substitution, and a C125A substitution. In some embodi-
ments, the modified hIl.-2 protein portion of the immuno-
conjugates comprise the amino acid sequence of SEQ ID
NO: 219.

The modified hI[.-2 protein portion of the immunocon-
jugates can exhibit a reduction in potency of at least about
200-fold, at least about 500-fold, at least about 1,000-fold,
at least about 2,000-fold, at least about 5,000-fold, at least
about 6,500-fold, or at least about 10,000-fold on the high
affinity 1L-2 receptor (hIL-2Rafy) relative to a non-modi-
fied hIL-2, for example as quantified by a comparison in
EC,, values in an hIL.-2-dependent cell proliferation assay
described herein. In some embodiments, the modified hIL-2
protein portion of the immunoconjugates can exhibit a
reduction in potency of greater than about 10,000-fold on the
high affinity IL-2 receptor (hIL-2Rafy) relative to a non-
modified hIL.-2. A greater reduction in hIL.-2 potency on the
high affinity hIl.-2 receptor may be possible and acceptable
for the modified hIL-2 proteins described herein, but such a
reduction may not be quantifiable with the methods
described herein due to limits of the cell proliferation assay
conditions.

In addition, the modified hIL.-2 protein portion of the
immunoconjugates can exhibit a reduction in potency of at
least about 200-fold, at least about 500-fold, at least about
1,000-fold, at least about 2,000-fold, at least about 5,000-
fold, at least about 6,500-fold, or at least about 10,000-fold
on the intermediate affinity I1.-2 receptor (hIL-2Rpy) rela-
tive to an non-modified hIL-2, for example as quantified by
a comparison in ECy, values in an hIL-2-dependent cell
proliferation assay described herein. In some embodiments,
the modified hIL-2 protein portion of the immunoconjugates
can exhibit a reduction in potency of greater than about
10,000-fold on the intermediate affinity IL-2 receptor (hIL-
2RPy) relative to an non-modified hIl.-2.

The modified hI[.-2 protein portion of the immunocon-
jugates can exhibit a reduction in potency of up to about
10,000-fold on the high affinity IL.-2 receptor (hIL-2Rafy)
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and a reduction in potency of up to about 10,000-fold on the
intermediate affinity 11.-2 receptor (hIL-2Rfy) relative to a
non-modified hILL-2, for example as quantified by a com-
parison in EC,, values in an hl[.-2-dependent cell prolifera-
tion assay described herein. The modified hIL.-2 protein
portion of the immunoconjugates can exhibit a reduction in
potency of greater than about 10,000-fold on the high
affinity 1L-2 receptor (hIL-2Rafy) and a reduction in
potency of greater than about 10,000-fold on the interme-
diate affinity IL.-2 receptor (hIL-2Rpy) relative to a non-
modified hiL-2.

The hIL-2 protein portion of the immunoconjugates can
be fused to the antibody or an antigen-binding fragment
thereof at the N-terminus of an antibody light chain, the
C-terminus of an antibody light chain, the N-terminus of an
antibody heavy chain, the C-terminus of an antibody heavy
chain, the N-terminus of the antigen-binding fragment, or
the C-terminus of the antigen-binding fragment. In some
embodiments, the hI[L-2 protein portion of the immunocon-
jugates is directly fused by a peptide bond to the human
antibody molecule or an antigen-binding fragment thereof.
The hIL-2 protein portion of the immunoconjugates can be,
for example, directly fused by a peptide bond to the C-ter-
minal amino acid residue of the antibody heavy chain. In
some embodiments, the hI[.-2 protein portion of the immu-
noconjugates is fused to the human antibody molecule or an
antigen-binding fragment thereof through a linker.

Fusion of the modified hIL-2 proteins to the human
antibody molecules or antigen-binding fragments thereof
can rescue the modified hIl.-2 proteins’ ability to activate
the intermediate affinity IL.-2 receptor. In some embodi-
ments, the immunoconjugate is able to activate the interme-
diate affinity I1.-2 receptor to a degree that is comparable to
wild type hIL-2 activation of the intermediate affinity 1L-2
receptor.

In some embodiments, the human antibody molecule, or
antigen-binding fragment thereof, portion of the immuno-
conjugates comprise a heavy chain CDR1 comprising the
amino acid sequence of SEQ ID NO: 418, a heavy chain
CDR2 comprising the amino acid sequence of SEQ 1D NO:
419, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 420, a light chain CDR1 com-
prising the amino acid sequence of SEQ ID NO: 421, a light
chain CDR2 comprising the amino acid sequence of SEQ ID
NO: 422, and a light chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 423.

In some embodiments, the human antibody molecule, or
antigen-binding fragment thereof, portion of the immuno-
conjugates comprise a heavy chain CDR1 comprising the
amino acid sequence of SEQ ID NO: 386, a heavy chain
CDR2 comprising the amino acid sequence of SEQ 1D NO:
387, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 388, a light chain CDR1 com-
prising the amino acid sequence of SEQ ID NO: 389, a light
chain CDR2 comprising the amino acid sequence of SEQ ID
NO: 390, and a light chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 391.

In some embodiments, the human antibody molecule, or
antigen-binding fragment thereof, portion of the immuno-
conjugates comprise a heavy chain CDR1 comprising the
amino acid sequence of SEQ ID NO: 396, a heavy chain
CDR2 comprising the amino acid sequence of SEQ 1D NO:
397, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 398, a light chain CDR1 com-
prising the amino acid sequence of SEQ ID NO: 399, a light
chain CDR2 comprising the amino acid sequence of SEQ ID
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NO: 400, and a light chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 401.

In some embodiments, the human antibody molecule, or
antigen-binding fragment thereof, portion of the immuno-
conjugates comprise a heavy chain CDR1 comprising the
amino acid sequence of SEQ ID NO: 406, a heavy chain
CDR2 comprising the amino acid sequence of SEQ 1D NO:
407, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 408, a light chain CDR1 com-
prising the amino acid sequence of SEQ ID NO: 409, a light
chain CDR2 comprising the amino acid sequence of SEQ ID
NO: 410, and a light chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 411.

The human antibody molecule, or antigen-binding frag-
ment thereof, portion of the immunoconjugates can com-
prise a heavy chain variable region comprising the amino
acid sequence of SEQ ID NO: 416 and a light chain variable
region comprising the amino acid sequence of SEQ ID NO:
417.

The human antibody molecule, or antigen-binding frag-
ment thereof, portion of the immunoconjugates can com-
prise a heavy chain variable region comprising the amino
acid sequence of SEQ ID NO: 384 and a light chain variable
region comprising the amino acid sequence of SEQ ID NO:
385.

The human antibody molecule, or antigen-binding frag-
ment thereof, portion of the immunoconjugates can com-
prise a heavy chain variable region comprising the amino
acid sequence of SEQ ID NO: 394 and a light chain variable
region comprising the amino acid sequence of SEQ ID NO:
395.

The human antibody molecule, or antigen-binding frag-
ment thereof, portion of the immunoconjugates can com-
prise a heavy chain variable region comprising the amino
acid sequence of SEQ ID NO: 404 and a light chain variable
region comprising the amino acid sequence of SEQ ID NO:
405.

The human antibody molecule, or antigen-binding frag-
ment thereof, portion of the immunoconjugates can com-
prise an IgG1 heavy chain constant region.

The human antibody molecule, or antigen-binding frag-
ment thereof, portion of the immunoconjugates can have
substitutions or deletions within the constant region to
minimize Fc-mediated immune effector function, such as
FeyRIITA-mediated antibody-dependent cell-mediated cyto-
toxicity (ADCC), FeyRI- and FeyRIla-dependent antibody-
dependent cellular phagocytosis (ADCP), and Clq binding-
mediated complement-dependent cytotoxicity (CDC). In
some embodiments, the human antibody molecule portion of
the immunoconjugates comprise a [235A substitution,
wherein the amino acid numbering is according to EU
numbering. In some embodiments, the human antibody
molecule portion of the immunoconjugates comprise a
(G237A substitution, wherein the amino acid numbering is
according to EU numbering. In some embodiments, the
human antibody molecule portion of the immunoconjugates
comprise an [.235A and a G237A substitution, wherein the
amino acid numbering is according to EU numbering.

The human antibody molecule, or antigen-binding frag-
ment thereof, portion of the immunoconjugates can com-
prise a heavy chain comprising the amino acid sequence of
SEQ ID NO: 414 and a light chain comprising the amino
acid sequence of SEQ ID NO: 415.

The human antibody molecule, or antigen-binding frag-
ment thereof, portion of the immunoconjugates can com-
prise a heavy chain comprising the amino acid sequence of
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SEQ ID NO: 424 and a light chain comprising the amino
acid sequence of SEQ ID NO: 425.

The human antibody molecule, or antigen-binding frag-
ment thereof, portion of the immunoconjugates can com-
prise a heavy chain comprising the amino acid sequence of
SEQ ID NO: 426 and a light chain comprising the amino
acid sequence of SEQ ID NO: 427.

The human antibody molecule, or antigen-binding frag-
ment thereof, portion of the immunoconjugates can com-
prise a heavy chain comprising the amino acid sequence of
SEQ ID NO: 428 and a light chain comprising the amino
acid sequence of SEQ ID NO: 429.

The immunoconjugates can have one or more of the
following properties:

Binds to PD-1 but does not inhibit PD-L.1 binding to

PD-1,

Binds to PD-1 in the presence of standard-of-care anti-
PD-1 antibodies used in the clinic (e.g., KEYTRUDA"
and OPDIVOR);

Is highly selective for PD-1 and does not immunospecifi-
cally bind other related B7 family members;

Binds PD-1 on activated human T cells (EC5,~0.1-0.2 nM
in a flow binding assay);

Has reduction in potency of at least about 200-fold, at
least about 500-fold, at least about 1,000-fold, at least
about 2,000-fold, at least about 5,000-fold, at least
about 6,500-fold, or at least about 10,000-fold on the
high affinity IL-2 receptor (hIL-2Rapy) relative to a
non-modified hI[.-2, for example as quantified by a
comparison in EC, values in an hIL-2-dependent cell
proliferation assay described herein. In some embodi-
ments, the modified hIL-2 protein portion of the immu-
noconjugates can exhibit a reduction in potency of
greater than about 10,000-fold on the high affinity I1L.-2
receptor (hIL-2Rafy) relative to a non-modified hIL-2.
A greater reduction in hIL[-2 potency on the high
affinity hIl.-2 receptor may be possible and acceptable
for the modified hIL.-2 proteins described herein, but
such a reduction may not be quantifiable with the
methods described herein due to limits of the cell
proliferation assay conditions;

Has a reduction in potency of at least about 200-fold, at
least about 500-fold, at least about 1,000-fold, at least
about 2,000-fold, at least about 5,000-fold, at least
about 6,500-fold, or at least about 10,000-fold on the
intermediate affinity I[.-2 receptor (hIL-2Rfy) relative
to an non-modified hIL.-2, for example as quantified by
a comparison in EC,, values in an hl[.-2-dependent cell
proliferation assay described herein. In some embodi-
ments, the modified hIL-2 protein portion of the immu-
noconjugates can exhibit a reduction in potency of
greater than about 10,000-fold on the intermediate
affinity IL-2 receptor (hIL-2RPy) relative to a non-
modified hIL-2;

Rescues and expands PD-1-expressing human memory T
cell subsets in a GvHD animal model; and

Has minimal or no impact on body weight, blood chem-
istry, or hematology parameters after single dose at 1
and 10 mg/kg in cynomolgus monkeys.

In some embodiments, the immunoconjugate comprises a
modified hIl.-2 protein comprising a T3A substitution, a
R38E substitution, a D20A substitution, and a C125A sub-
stitution fused to the C-terminus of the antibody heavy chain
of' a human anti-hPD-1 antibody comprising a human IgG1
framework with a L235A substitution and a G237A substi-
tution. In some embodiments, the immunoconjugate com-
prises a light chain comprising the amino acid sequence of
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SEQ ID NO: 415 and a heavy chain-hI[.-2 protein fusion
comprising the amino acid sequence of SEQ ID NO: 532.

The disclosed immunoconjugates can selectively deliver
IL-2 signaling to PD-1-expressing T cells. The human
antibody molecule, or antigen-binding fragment thereof,
portion of the immunoconjugate is utilized solely to deliver
the modified hiIL.-2 to PD-1-expressing cells and does not
block PD-1 receptor function, as do classical anti-PD-1
inhibitor antibodies such as OPDIVOR and KEYTRUDAR.
The primary mechanism-of-action of the herein disclosed
immunoconjugates is via the T cell selective activity of IL-2.
The human PD-1 receptor is primarily expressed on a minor
subset of T cells with potent tumor reactivity. Without being
bound by theory, it is believed that targeting the modified
hIL-2 protein portion of the immunoconjugate to this popu-
lation of T cells can dramatically amplify anti-tumor immu-
nity while reducing or minimizing off-target systemic IL.-2-
mediated toxicities mediated by cell populations that lack
PD-1 expression.

Pharmaceutical Compositions, Polynucleotides, Vectors,
and Cells

Disclosed herein are pharmaceutical compositions com-
prising any of the herein disclosed modified hIL-2 proteins,
any of the herein disclosed human antibody molecules or
antigen-binding fragments thereof, or any of the herein
disclosed immunoconjugates. In some embodiments, the
pharmaceutical compositions comprise any of the herein
disclosed modified hILL-2 proteins. In some embodiments,
the pharmaceutical compositions comprise any of the herein
disclosed human antibody molecules or antigen-binding
fragments thereof. In some embodiments, the pharmaceuti-
cal compositions comprise any of the herein disclosed
immunoconjugates.

Disclosed herein are polynucleotides comprising a
nucleic acid sequence encoding any of the herein disclosed
modified hIl.-2 proteins, any of the herein disclosed human
antibody molecules or antigen-binding fragments thereof, or
any of the herein disclosed immunoconjugates. In some
embodiments, the polynucleotides comprise a nucleic acid
sequence encoding any of the herein disclosed modified
hIL-2 proteins. In some embodiments, the polynucleotides
comprise a nucleic acid sequence encoding any of the herein
disclosed human antibody molecules or antigen-binding
fragments thereof. In some embodiments, the polynucle-
otides comprise a nucleic acid sequence encoding any of the
herein disclosed immunoconjugates.

Disclosed herein are vectors comprising a polynucleotide
comprising a nucleic acid sequence that encodes any of the
herein disclosed modified hIL.-2 proteins, any of the herein
disclosed human antibody molecules or antigen-binding
fragments thereof, or any of the herein disclosed immuno-
conjugates. In some embodiments, the vectors comprise a
polynucleotide comprising a nucleic acid sequence that
encodes any of the herein disclosed modified hlL.-2 proteins.
In some embodiments, the vectors comprise a polynucle-
otide comprising a nucleic acid sequence that encodes any of
the herein disclosed human antibody molecules or antigen-
binding fragments thereof. In some embodiments, the vec-
tors comprise a polynucleotide comprising a nucleic acid
sequence that encodes any of the herein disclosed immuno-
conjugates.

Also disclosed herein are transformed cells comprising
any of the herein disclosed vectors.

Methods of Treatment and Uses

Disclosed herein are methods of treating a disease or
disorder in a subject, the methods comprising administering
a therapeutically effective amount of any of the herein
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disclosed immunoconjugates or pharmaceutical composi-
tions to the subject to thereby treat the disease.

Also disclosed are uses of any of the herein disclosed
immunoconjugates or pharmaceutical compositions in the
preparation of a medicament for the treatment of a disease.
Also disclosed are uses of any of the herein described
immunoconjugates or pharmaceutical compositions for the
treatment of a disease or disorder.

The disclosed immunoconjugates and pharmaceutical
compositions can be used to treat diseases or disorders in
which stimulation of the subject’s immune system would be
beneficial. In some embodiments, the subject has an insuf-
ficient or deficient immune response and the disclosed
immunoconjugates and pharmaceutical compositions stimu-
late the subject’s immune response. The antibody portion of
the immunoconjugate can serve to direct the modified h1L-2
protein to the subject’s immune cells by, for example,
binding to an antigen expressed on the surface of the
immune cell. In the case of the disclosed modified hIL-2
protein-human anti-hPD-1 antibody immunoconjugates, for
example, the anti-PD-1 antibody (or antigen-binding frag-
ment thereof) portion of the immunoconjugate can bind
PD-1 expressed on T cells, thereby delivering the modified
hIL-2 protein to the T cells. Targeting the modified 1L-2
protein to specific cells can dramatically amplify the thera-
peutic efficacy of the IL-2 protein without off-target sys-
temic toxicities mediated by cell populations that lack the
antigen expression. The disclosed methods and uses can be
used to treat, for example, cancer, autoimmune diseases and
inflammatory diseases, and chronic infections and infectious
diseases. Exemplary cancers include bladder cancer, brain
cancer, head and neck cancer, pancreatic cancer, lung cancer,
non-small cell lung carcinoma, breast cancer, ovarian can-
cer, uterine cancer, cervical cancer, endometrial cancer,
esophageal cancer, colon cancer, colorectal cancer, rectal
cancer, gastric cancer, prostate cancer, blood cancer, skin
cancer, melanoma, squamous cell carcinoma, bone cancer,
and kidney cancer. Exemplary autoimmune diseases and
inflammatory disease include systemic lupus erythematosus
(SLE), Type 1 diabetes, rheumatoid arthritis, ankylosing
spondylitis, psoriasis, Behcet’s disease, granulomatosis with
polyangiitis, Takayasu’s disease, Crohn’s disease, ulcerative
colitis, autoimmune hepatitis, sclerosing cholangitis, Sjo-
ren’s syndrome, alopecia areata, and inflammatory myopa-
thies. Exemplary infectious diseases include HIV and hepa-
titis B.

In some embodiments, the disease is cancer. The methods
and uses can comprise administering a therapeutically effec-
tive amount of any of the herein disclosed modified hIL-2
protein-antibody conjugates to the subject to thereby treat
the cancer. In some aspects, the cancer is melanoma. In some
aspects, the cancer is non-small cell lung carcinoma.

EXAMPLES

The following examples are provided to further describe
some of the embodiments disclosed herein. The examples
are intended to illustrate, not to limit, the disclosed embodi-
ments.

General Methods

Protocol A. Flow Cytometry Screen for Binding of Anti-
hPD-1 Aantibodies or Anti-hPD-1 Antibody-Attenuated
hIL-2 Fusions to Human PD-1

To test for binding to hPD-1, antibodies and antibody-
attenuated hI[-2 fusion proteins were characterized in full
titration curves. A Jurkat cell line was transfected with a
mammalian vector which encoded amino acids 1-185 of
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human PD-1 (SEQ ID NO: 346) to stably express the
extracellular domain and a portion of the transmembrane
domain of human PD-1, and this transfected cell line was
used to determine binding of anti-hPD-1 antibodies. Jurkat+
hPD-1 cells were washed and added to 96-well plates at
100,000 cells per well in FACS buffer (PBS, 0.2% Heat-
inactivated Fetal Bovine Serum). Cells were blocked with
1:50 dilution of human FcR Block (Miltenyi) for 10 minutes
at 4° C. and washed with FACS buffer.

Antibodies or antibody-attenuated hI[.-2 immunoconju-
gates (fusion proteins) were serially diluted six-fold in
FACS buffer for an 8-point curve and added to human PD-1
expressing Jurkat cells for 1 hour on ice in 100 pl. volume.
Cells were washed and re-suspended in FACS buffer con-
taining 1:40 dilution of Allophycocyanin conjugated anti-
human IgG Fc monoclonal antibody. Cells were washed
once more, re-suspended in FACS buffer containing 1:1000
dilution of Sytox Green (Thermo Fisher) and flow cytomet-
ric analysis was conducted on the BD FACS Canto 11, BD
Celesta or BD Fortessa (BD Biosciences) flow cytometers.
The geometric mean fluorescent intensity (gMFI) was cal-
culated using Flowlo software version 10. Half maximal
effective concentration (EC,,) values were calculated from
the gMFTI of the Allophycocyanin signal across the titrated
concentrations using GraphPad Prism 7 software.

Protocol B. Flow Cytometry Competition Screen for Bind-
ing of Anti-hPD-1 Antibodies or Anti-hPD-1 Antibody-
Attenuated hIL-2 Fusions to Human PD-1

Antibodies and antibody-attenuated hIl.-2 fusion proteins
were tested for the ability to bind human PD-1 in the
presence of a saturating concentration of anti-hPD-1
#1-mIgG2b-N297A (sequence comprising the heavy and
light chain variable region sequences of nivolumab, clone
5C4, as described in U.S. Patent Pub. No. US 2009/
0217401A1, formatted onto a murine IgG2b-N297A back-
ground) (SEQ ID NOs: 348 and 349) or anti-hPD-1
#2-mIgG2b-N297A (sequence comprising the heavy and
light chain variable region sequences of pembrolizumab
(clone 109A-H/KO9A-L.-11) as described in Int’l Pub. No.
WO2008/156712A1, formatted onto a murine I[gG2b-
N297A background) (SEQ ID NOs: 350 and 351).

Antibodies or antibody-attenuated hI[.-2 fusion proteins
were serially diluted six-fold for an 8-point titration curve
with and without saturating amounts of 10 UM anti-hPD-1
#1-mIgG2b-N297A or anti-hPD-1 #2-mIgG2b-N297A.
Briefly, Jurkat cells stably expressing hPD-1 (as described in
Protocol A above) were washed and re-suspended in FACS
buffer containing 1:50 dilution of human FcR Blocking
reagent. Cells were incubated at 4° C. for 10 minutes and
washed. Cells were then re-suspended in 100 pl, volume
with anti-hPD-1  #1-mIgG2b-N297A  or anti-hPD-1
#2-mIgG2b-N287A diluted in FACS buffer to 10 UM and
incubated at 4° C. for one hour. Cells were washed and
incubated with test antibodies or antibody-attenuated hIl.-2
fusion proteins serially diluted six-fold for an 8-point curve
in 100 pulL volume for one hour at 4° C. To detect bound test
anti-hPD-1 antibodies or anti-hPD-1-attenuated hIL-2
fusion proteins, cells were washed again and incubated with
1:40 dilution of Allophycocyanin-conjugated anti-human
IgG Fc monoclonal antibody for 45 minutes on ice. Cells
were washed and re-suspended in FACS buffer containing
1:1000 dilution of Sytox Green (Thermo Fisher). To gener-
ate a comparison, Jurkat cells stably expressing human PD-1
were incubated with only the titrated test antibodies or
antibody-attenuated hll.-2 fusion proteins (without anti-
hPD-1 #1-mIgG2b-N297A or anti-hPD-1 #2-mlIgG2b-
N297A) and subsequently with 1:40 dilution of Allophyco-
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cyanin-conjugated anti-human IgG Fc secondary. As a
control, the variable regions of anti-hPD-1 #1 and anti-
hPD-1 #2 were cloned into hlgG4 frameworks and were
assessed with and without the addition of anti-hPD-1
#1-mIgG2b-N297A or anti-hPD-1 #2-mIgG2b-N297A.
Flow cytometry was carried out on the BD Canto II, BD
Celesta, or BD Fortessa (BD Biosciences) flow cytometers
and gMFI was calculated using FlowJo software version 10.
EC,, values were calculated from the gMFT of the Allophy-
cocyanin signal across the titrated concentrations using
GraphPad Prism 7 software.

Protocol C. Cell-Based Screen for Characterization of Non-
Antagonist Anti-hPD-1 Antibodies or Anti-hPD-1 Antibody-
Attenuated hIL-2 Fusions

Human PD-1 antibodies and anti-hPD-1-attenuated hIL-2
fusion proteins were characterized for the ability to block
hPD-1 from binding to ligand hPD-L1 (SEQ ID NO: 584).
Anti-hPD-1 antibodies and anti-hPD-1-attenuated hIL-2
fusion proteins were either characterized as an antagonist or
non-antagonist using an in vitro cell-based human PD-1/
PD-L1 blockade bioassay (Promega, Cat #J1255). This
co-culture assay utilized two cell lines: FCyR11b artificial
Antigen Presenting Cells/Chinese Ovary Hamster K1
(aAPC/CHO-K1) and Jurkat Effector cells. aAPC/CHO K1
cells stably express both human PD-L.1 ligand and a cell
surface protein to activate cognate T cell receptors (TCRs)
while Jurkat Effector cells express hPD-1 and a luciferase
reporter under the control of Nuclear Factor of Activated T
cells response element (NFAT-RE). When these cells are
co-cultured in the presence of a non-antagonistic antibody,
hPD-1/hPD-L1 interaction inhibits TCR signaling and no
luminescence is detected. In the presence of an antibody that
antagonizes hPD-1 interaction with hPD-L.1 (SEQ ID NO:
584), the inhibitory signal is disrupted and luminescence is
detected.

The thaw-and-use assay was performed according to
manufacturer’s instructions. In short, aAPC/CHO-K1 cells
were first thawed and plated at 30,000 cells per well in
flat-bottom 96-well plates for 18 hours at 37° C.ina 5% CO,
incubator. After cells had adhered, the media was removed
and 200 nM or 1000 nM test antibodies or antibody-
attenuated hIL-2 fusion proteins were diluted in 40 pL assay
buffer (RPMI 1640 medium+1% FBS) and added to the
aAPC/CHO-K1 cells. A human IgG4 isotype control mono-
clonal antibody which targeted Keyhole Limpet Hemocya-
nin (KLH) clone C3 (SEQ ID NOs: 585 and 586) was used
as a negative control. Jurkat effector cells expressing hPD-1
were added at 24,000 cells per well in 40 pl, volume. The
final concentration of fixed antibodies tested was 100 nM or
500 nM. In some examples, a range of concentrations of
anti-hPD-11 or anti-hPD-1-attenuated hIl.-2 fusion proteins
were tested in this co-culture assay, with the top concentra-
tion in a five-fold titration series of 500 nM (FIG. 7).

The co-culture assay was incubated at 37° C. ina 5% CO,
incubator for an additional 18-20 hours. To read the lumi-
nescence signal, plates were allowed to come to room
temperature, and 80 pl of the Bio-Glo™ reagent was added
to each well. The plates were incubated for 15 minutes in the
dark at room temperature and luminescence was read on a
Victor X luminometer (Perkin Elmer). Relative lumines-
cence units (RLU) were averaged for each triplicate and
graphed using GraphPad Prism 7 software.

Protocol D. In Vitro Phosphorylated STATS Assay to Test
Attenuation of hI[.-2 Variants

The level of attenuation of hIL-2 receptor activation
activity of antibody-attenuated hIL.-2 fusion proteins was
characterized using a phosphorylated STATS assay. Variants
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were tested in both hILL-2 responsive human natural killer
NK-92 cells and engineered human erythroleukemic TF1
cells. The NK-92 cell line naturally expresses the high-
affinity hIlL.-2 receptor (IL-2Rafy) at physiologic levels,
while the TF1 cell line that naturally expresses the IL.-2RY
(SEQ ID NO: 352) was engineered to also stably express
human CD122 (IL-2RB) (SEQ ID NO: 353) for expression
of the intermediate affinity hIl.-2 receptor complex (IL-
2RPy). This TF1+IL-2Rp stable cell line does not express
the IL-2Ra(SEQ ID NO: 354). Both NK-92 and TF1+IL-
2Rf cell lines were used to assess the level of attenuation of
IL-2 potency in these cell-based potency assays as fixed
concentration screens and full titration curves.

To perform the fixed concentration screen, 100,000
NK-92 cells or TF1+IL-2Rf cells were plated into 96 wells
in 50 pl. of fresh growth medium lacking human IL-2
cytokine and incubated overnight at 37° C. in a CO,
incubator. After 15-16 hours, human IL-2 starved cells were
treated with 25.7 nM recombinant h1[.-2 (denoted as rhI[.-2)
(SEQ ID NO: 345) or test antibody-attenuated hIlL-2 fusion
proteins for the NK-92 cell assay, or with 33.3 nM hIL-2 or
test hIlL-2 variants for the TF1+IL-2Rf cell assay. Cells were
incubated at 37° C., 5% CO, for 10 minutes. Cells were
fixed with Cytofix Buffer (BD Biosciences) for 10 minutes
at 37° C. and then permeabilized after treatment with Perm
Buffer III (BD Biosciences) for 30 minutes on ice. hI[.-2-
dependent Stat5 phosphorylation was detected after staining
fixed and permeabilized cells with Alexa Fluor-647 conju-
gated anti-Stat5S antibody (BD Biosciences) at 0.5 pl. per
sample for 45 minutes at room temperature in the dark. Cells
were washed and reagents were diluted in BD Pharmingen
Buffer (BD Biosciences). Stained cells were acquired on a
FACS-Celesta cytometer (BD Biosciences) and analyzed
using FlowJo software version 10.7.2. The assays were
performed in cohorts but normalized using the rhi[.-2 for
each plate. The degree of attenuation of selected antibody-
attenuated hIL-2 fusion proteins were evaluated in an
8-point, 6-fold serially titrated curve ranging from 1200 nM
to 7 pM on both NK-92 and TF1+4IL-2R cell lines. The
procedure for the pStat5 curves was performed in the same
manner as the method described above. EC;,, values were
calculated from the geometric mean fluorescent intensity
(gMFI) across the titrated concentrations using GraphPad
Prism 7 software. The fold change in activity from rhI[.-2
was calculated by dividing the EC,, values for the variants
by the EC;, of hIL-2.

Protocol E. In Vitro Cell-Based Proliferation Assay to Test
Attenuation of Antibody-Attenuated hIL-2 Fusion Proteins

The antibody-attenuated hIl.-2 fusion proteins were also
tested for attenuated hIL.-2 activity in hIL-2 dependent cell
proliferation assays. 10,000 NK-92 cells (expressing the
high affinity receptor hIL-2Rafy) or TF1+4IL-2Rf cells
(expressing the intermediate affinity receptor hIL-2Rfy)
suspended in 50 pl of fresh growth medium without hIL.-2
cytokine were plated per well in 96-well U-bottom cell
culture plate. Eight point, 6-fold serial titrations of antibody-
attenuated hlIL.-2 fusion proteins with a highest concentra-
tion of 996 nM were diluted in fresh media and overlaid on
cells in wells. Cells were incubated at 37° C. in a 5% CO,
incubator for 3 days for TF1+IL-2R[p cells or 4 days for
NK-92 cells. To measure proliferation, Cell-Titer-Glo (Pro-
mega) was added to wells, incubated for 10 minutes at room
temperature and luminescence was read for 0.1 second per
well using a VictorX Multilabel Plate Reader (Perkin
Elmer). ECs,, values were calculated from the relative lumi-
nescence units (RLU) across the titrated concentrations
using GraphPad Prism 7 software. The fold change in
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activity from rhll.-2 was calculated by dividing the EC,
values for the variants by the EC,, of hIL-2. The assays were
performed in cohorts but normalized using the rhi[.-2 ECy,,
value for each plate.

Example 1: Optimization of Antibody-Attenuated
hIL-2 Fusion Protein Variants and Determination of
their hIL-2 Activity on the Intermediate and
High-Affinity hIL-2 Receptor Complexes

In order to determine the optimal structures for an anti-
body-attenuated hIlL-2 fusion protein, non-attenuated hIL.-2
was fused to an anti-DNase I antibody (clone 1H3) desig-
nated as 1H3-hIgG1 (SEQ ID NO: 379, SEQ ID NO: 374)
in the antibody variable region in a variety of ways as
illustrated in FIG. 1. Variations included the hIL-2 fused at
the N-terminus of the human anti-DNase I antibody (clone
1H3) immunoglobulin higG1 heavy chain or human kappa
light chain via a direct fusion (df) denoted as hI.-2 Nterm
light chain df (SEQ ID NO: 379, SEQ ID NO: 356), hIL-2
Nterm heavy chain df (SEQ ID NO: 358, SEQ ID NO: 374)
or six amino acid linker (L.6) (SEQ ID NO: 355) denoted as
hIL-2 Nterm light chain L6 fusion (SEQ ID NO: 379, SEQ
ID NO: 357) and hIL-2 Nterm heavy chain 1.6 fusion (SEQ
ID NO: 359, SEQ ID NO: 374). Variations in which the
hIL-2 moiety was fused to the C-terminus of both the heavy
chains and light chains via df or 1.6 were also created and
denoted as hIl.-2 Cterm heavy chain df (SEQ ID NO: 360,
SEQ ID NO: 374), hiIL.-2 Cterm heavy chain L6 fusion (SEQ
IDNO: 361, SEQ ID: 374), hIL-2 Cterm light chain df (SEQ
1D NO:379, SEQ ID NO: 362), hiL.-2 Cterm light chain L6
fusion (SEQ ID NO:379, SEQ ID NO: 363). Further varia-
tions were generated in which a CD25/IL-2Ra. extracellular
domain (amino acids 1-164) (SEQ ID NO: 126) was fused
to the N-terminus or C-terminus of the heavy chains or the
kappa light chains to interfere with the binding of the 1L-2
to CD25 of the 1L.-2 receptor (FIG. 2). In these constructs,
human CD25 extracellular domain (amino acids 1-164)
(SEQ ID NO: 126) was fused to human IL.-2 via a 20 amino
acid linker (L20) (SEQ ID NO: 364), which was then
directly fused or fused via an L6 linker (SEQ ID NO: 355)
to 1H3-hlgG1 heavy chain or light chain at the N terminus:
hCD25-1.20-hIL-2 Nterm heavy chain df (SEQ ID NO: 365,
SEQ ID NO: 374), hCD25-1.20-hIL.-2 Nterm heavy chain
L6 fusion (SEQ ID NO: 366, SEQ ID NO: 374), hCD25-
L.20-hIL-2 Nterm light chain df (SEQ ID NO: 379, SEQ ID
NO: 367), hCD25-1.20-hIL.-2 Nterm light chain L6 fusion
(SEQ ID NO: 379, SEQ ID NO: 368). Lastly, a final set of
variants in which the CD25/IL-2Ra extracellular domain
moiety (SEQ ID NO: 126) fused to the C-terminus of the
heavy chain and kappa light chains were created: hCD25-
L.20-hIL.-2 Cterm heavy chain df (SEQ ID NO: 369, SEQ ID
NO: 374), hCD25-1.20-hIL-2 Cterm heavy chain 1.6 fusion
(SEQ ID NO: 370, SEQ ID NO: 374), hCD25-L20-hIL-2
Cterm light chain df (SEQ ID NO: 379, SEQ ID NO: 371),
hCD25-1.20-hIL-2 Cterm light chain L6 fusion (SEQ ID
NO: 379, SEQ ID NO:372). These antibody-hI[.-2 fusion
proteins were produced, expressed, and Protein-A purified
using standard techniques. The 16 N- or C-terminus and
linker variants described above were evaluated in an in vitro
cell-based phosphorylated STATS assay using an 8-point,
6-fold serial titration, as described in Protocol D.

Table 1 summarizes the EC;, calculated over the 8-point,
6-fold serially titrated curves using the geometric mean
fluorescence intensity (gMFI) calculated by the FlowJo
version 10 software. The fold change from rhI[L-2 was also
calculated for each variant as a measurement of the level of
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attenuation as compared to the activity of the rhIL.-2 positive
control. Some EC,, values were unable to be calculated by
the GraphPad Prism 7 software and were marked as Not
Calculated (NC); however, based on dose-titration curves
there was no attenuation for these variants.

Fusions of the hIL.-2 moiety to the N-terminus or C-ter-
minus of the immunoglobulin heavy chain resulted in no
reduction in IL-2 activity when compared to rhI[.-2 on cell
lines expressing the high-affinity hI[.-2 receptor (NK-92) or
intermediate-affinity hlILL-2 receptor (TF1+IL-2RB). The
direct fusion (df) of hIL.-2 to the antibody component of the
fusion protein resulted in no change in I[.-2 activity when
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compared with fusion employing a six amino acid linker
(L6) between the IL.-2 and antibody components. Similarly,
fusions of the IL.-2 component to the heavy chain or light
chain of the antibody component resulted in no change in

5 IL-2 activity when compared to rhIL.-2. All N- or C-terminus

and linker fusion protein variants in which the hCD25/hIL-
2Romoiety was fused to hIl.-2 were predicted to exhibit
reduced binding of the fusion protein to the CD25 of the
hIL-2 receptor on cells. Experimentally these constructs

10 exhibited strongly attenuated hIL-2 activity (by at least

45-fold) on the high affinity IL.-2 receptor (NK-92) and by
18-fold on the intermediate hI[.-2 receptor (TF1+IL-2RB).

TABLE 1

PSTATS ECs, and fold change on fusion protein domain variants

Attenuation Fold Attenuation

based on pSTATS change  based on
HC or LC HC and pSTAT5 Fold change dose-titration = ECs,  from rhIL-2 dose-titration
Component Of LC SEQ  ECs, from rhIL-2 curves (TF1 + (TF1 +  curves (TF1 +
Fusion Protein  ID NOs: (NK-92) (NK-92) (NK-92) IL-2Rp)  IL-2RP) IL-2RP)
hIL-2 Nterm 358,374 <0.1°¢ 1 Not 1.11 2 Not
heavy chain df Attenuated Attenuated
hIL-2 Nterm 359,374  NC* NC* Not 0.19 0 Not
heavy chain L6 Attenuated Attenuated
fusion
hIL-2 Nterm 379,356 <0.1° 1 Not 0.52 1 Not
light chain df Attenuated Attenuated
hIL-2 Nterm 379,357 <0.1¢ 0%  Not 0.13 0 Not
light chain L6 Attenuated Attenuated
fusion
hIL-2 Cterm 360, 374  <0.1¢ 0%  Not <0.1 0 Not
heavy chain df Attenuated Attenuated
hIL-2 Cterm 361,374  NC* NC* Not <0.1 0 Not
heavy chain L6 Attenuated Attenuated
fusion
hIL-2 Cterm 379,362  NC* NC* Not 1.15 1 Not
light chain df Attenuated Attenuated
hIL-2 Cterm 379,363 <0.1¢ 0%  Not 0.25 0 Not
light chain L6 Attenuated Attenuated
fusion
hCD25-1.20- 365, 374 7.42 1052 Attenuated 190.50 ¢ 314% Attenuated
hIL-2 Nterm
heavy chain df
hCD25-1.20- 366, 374 2.24 318 Attenuated 10.70 18 Attenuated
hIL-2 Nterm
heavy chain L6
fusion
hCD25-1.20- 379, 367 106.80 15149 Attenuated 328.50 ¢ 5424 Attenuated
hIL-2 Nterm
light chain df
hCD25-1.20- 379, 368 4.45 631 Attenuated 27.88 46 Attenuated
hIL-2 Nterm
light chain L6
fusion
hCD25-1.20- 369, 374 1.89 149 Attenuated 93.89% 1044 Attenuated
hIL-2 Cterm
heavy chain df
hCD25-1.20- 370, 374 6.09 479 Attenuated 90.53¢ 1014 Attenuated
hIL-2 Cterm
heavy chain L6
fusion
hCD25-1.20- 379, 371 0.58 45 Attenuated 156.90¢ 174% Attenuated
hIL-2 Cterm
light chain df
hCD25-1.20- 379, 372 1.76 138 Attenuated 221.90¢ 2474 Attenuated
hIL-2 Cterm
light chain L6
fusion

NC = Not Calculated;

@ = Fold change is an estimate only since a full four parameter logistic curve was not reached



US 12,281,148 B2

37

Example 2: Antibody-Attenuated hIl.-2 Fusion
Protein Variant Production and Determination of
their Binding Kinetics to Recombinant Human
CD25 and/or Human CD122

Since there was no reduction in hlI[.-2 activity in the
various N-terminus or C-terminus immunoglobulin heavy
chain fusion proteins, the hI[L-2 Cterm heavy chain L6
fusion (SEQ ID NOs: 361, 374), designated as “1H3-hlgG1-
L6-hIlL-2”, was used as the base construct for antibody-
attenuated-hI[.-2 fusion protein variants with substitutions
in the hIL.-2 moiety. Single, double and/or multiple amino
acid substitutions were introduced into selected residues of
human IL.-2 in order to investigate the role those residues
play in the recognition of either human CD25/IL-2Rc and/or
human CD122/IL-2Rf or CDI132/IL-2Ry (human IL-2R
subunits). Over three hundred antibody-attenuated hIL.-2
fusion protein variants with substitutions in the hIL-2 moiety
were generated and evaluated in 6 rounds. These variants
were first screened using a flow-based phosphorylated
STATS (pSTATS) assay at a fixed concentration on IL.-2
dependent cell lines (NK-92 and TF1+IL-2RB) as well as in
dose-titration curves. Phosphorylated STATS is a down-
stream signal of I.-2 activity and was used as a snapshot
measurement of I[.-2 potency. IL-2 dependent cell prolif-
eration assays were also performed to measure 1L-2 activity
over a period of 3-4 days. Criteria for attenuated hIl.-2
selection included: (1) reduced IL-2 potency on both NK-92
and TF1+IL-2Rp cell lines with greater than 50% agonist
activity on both cell lines; and (2) moderate-to-high produc-
tion yield.

Human anti-DNase I antibody-hIL-2 fusion proteins were
generated by fusing the human IL.-2 or the human IL-2
variants (SEQ ID NOs: 1-344, 377, 378, and 575) to the
C-terminus of a human anti-DNase I antibody (clone 1H3,
having a human IgG1 isotype) heavy chain via the L6 linker,
which were combined with the higG1 light chain (1H3-
hkappa LC; SEQ ID NO: 374) to generate the 1H3-hIgG1-
L6-hIlL-2 fusion proteins (provided in Table 28). Mouse
anti-yellow fever virus antibody-hI[.-2 fusion proteins were
also generated by fusing human I[.-2 variants to the C-ter-
minus of a mouse anti-yellow fever virus antibody (clone
2D12, having a mouse IgG1 isotype) heavy chain with a
D265A substitution for decreased immune effector function
via the L6 linker, which were combined with the 2D12-
mlgG1 light chain (2D12-mKappa LC; SEQ ID NO: 376) to
generate the 2D12-mIgG1-D265A-1.6-hIL-2 fusion proteins
(provided in Table 28). Some of these mouse anti-yellow
fever virus antibody-hIL-2 fusion proteins were formatted
onto a human IgG1 constant region and were generated in
the same manner as described above using, which was
combined with 2D12-hKappa light chain (2D12-hKappa
LC; SEQ ID NO: 573). Iterations of I[.-2 amino acid
substitutions were performed in six rounds, designated
Groups 1 to 6. 1H3-hIgG1-L6-hIL-2, 2D12-mIgG1-D265A-
L6-hIlL-2, and 2D12-hIgG1-L.6-hIL.-2 fusion proteins were
produced, expressed, and Protein-A purified using standard
techniques.

Group 1 contained an initial series of only 2D12-mlgG1-
D265A-16-hIL-2 or 2D12-hIgG1-L6-hILL-2 fusion proteins
which comprised a substitution or combination of substitu-
tions in human IL-2 which were predicted to be involved in
binding to only one of the IL-2 receptor subunits CD25/1L-
2Ra, CD122/1L-2Rp, or CD132/IL-2Ry. The fusion pro-
teins in this group included the following substitutions to
1L-2 predicted to modulate binding to CD25/IL-2Ra.: F42K
(SEQ ID NO: 1), V69A (SEQ ID NO: 2), V69E (SEQ 1D
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NO: 3), V69F (SEQ ID NO: 4), V69G (SEQ ID NO: 5),
V69H (SEQ ID NO: 6), V691 (SEQ ID NO: 7), V6IK (SEQ
ID NO: 8), V6IL (SEQ ID NO: 9), V69M (SEQ ID NO: 10),
V69Q (SEQ ID NO: 11), V69S (SEQ ID NO: 12), V69T
(SEQID NO: 13), V69W (SEQ ID NO: 14), V69Y (SEQ ID
NO: 15), V69R (SEQ ID NO: 581), (F42K/F44K) (SEQ ID
NO: 16), (F44K/Y45R) (SEQ ID NO: 17), (F42K/V69R)
(SEQ ID NO: 18), (Y45R/V69R) (SEQ ID NO: 19), (F42K/
F44K/Y45R) (SEQ ID NO: 20), (F42A/Y45A/L72G) (SEQ
ID NO: 574), (R38A/F42K/Y45R) (SEQ ID NO: 21),
(R38E/F42K/Y45R) (SEQ ID NO: 22), (K43E/F42K/Y45R)
(SEQ ID NO: 23), (K43T/F42K/Y45R) (SEQ ID NO: 24),
(F42K/Y45R/E62A) (SEQ ID NO: 25), (P65R/F42K/Y45R)
(SEQ ID NO: 26), (P65S/F42K/Y45R) (SEQ ID NO: 27),
(V69A/F42K/Y45R) (SEQ ID NO: 28), (V69D/F42K/
Y45R) (SEQ ID NO: 29), or (V69R/F42K/Y45R) (SEQ ID
NO: 30). The substitutions in this group included the fol-
lowing substitutions predicted to modulate binding to
CD122/IL-2RB: D20A (SEQ ID NO: 31), D20N (SEQ ID
NO: 32), D20K (SEQ ID NO: 33), N88A (SEQ ID NO: 34),
N88G (SEQ ID NO: 35), N88H (SEQ ID NO: 36), N88K
(SEQID NO: 37), (D20A/D84A) (SEQ ID NO: 38), (D20A/
E15A) (SEQ ID NO: 39), (D20A/E95A) (SEQ ID NO: 40),
(D20A/N88A) (SEQ ID NO: 41), (D20A/S87A) (SEQ 1D
NO: 42), (D84A/N88A) (SEQ ID NO: 43), (E15A/N88A)
(SEQ ID NO: 44), or (S87A/N88A) (SEQ ID NO: 45).
Group 1 also included the following substitutions to 1L-2
predicted to modulate IL-2 binding to CDI132/IL-2-Ry:
Q126L (SEQ ID NO: 377) or Q126E (SEQ ID NO: 378).
The IL-2 substitutions studied in Group 1 were not predicted
to modulate binding to more than one of the IL.-2 receptor
subunits.

Group 2 contained a series of 1H3-hlgG1-L6-hIL-2
fusion proteins which comprised one or more substitutions
in human IL-2 which were predicted to be involved in
CD25/IL.-2Rabinding only. The fusion proteins in this group
included the following substitutions to IL-2 predicted to
modulate binding to CD25/IL-2Ra: R38A (SEQ ID NO:
46), R38D (SEQID NO: 47), R38E (SEQ ID NO: 48), R38Q
(SEQ ID NO: 49), F42R (SEQ ID NO: 50), F42A (SEQ 1D
NO: 51), F42D (SEQ ID NO: 52), F42H (SEQ ID NO: 53),
K43A (SEQ ID NO: 54), K43E (SEQ ID NO: 55), K43Q
(SEQ ID NO: 56), Y45A (SEQ ID NO: 57), Y45K (SEQ ID
NO: 58), Y45S (SEQ ID NO: 59), Y45R (SEQ ID NO: 60),
E61A (SEQ ID NO: 61), E61R (SEQ ID NO: 62), E61K
(SEQ ID NO: 63), E62A (SEQ ID NO: 64), E62R (SEQ 1D
NO: 65), E62K (SEQ ID NO: 66), E62Y (SEQ ID NO: 67),
E68Y (SEQ ID NO: 68), E68A (SEQ ID NO: 69), E68K
(SEQ ID NO: 70), E68R (SEQ ID NO: 71), E68L (SEQ 1D
NO: 72), L72Y (SEQ ID NO: 73), L72R (SEQ ID NO: 74),
L72A (SEQ ID NO: 75), L72D (SEQ ID NO: 76), L72H
(SEQ ID NO: 77), L72F (SEQ ID NO: 78), (R38D/E61R)
(SEQ ID NO: 79), (R38D/E61R/K43E) (SEQ ID NO: 80),
or (T3A/F42A/Y45A/L72G/C125A) (SEQ ID NO: 81). The
substitution T3A was introduced into the IL-2 amino acid
sequence to remove the predicted O-linked glycosylation
site on human IL.-2 (see for example Int’1 Pub. No. W02012/
107417) and the substitution C125A was introduced into the
IL-2 amino acid sequence to remove an unpaired cysteine
residue (see for example Int’l Pub. No. WO2018/184964).
The IL-2 substitutions studied in Group 2 were predicted to
not modulate IL.-2 binding to CD132/IL-2-Ry, nor were
these substitutions predicted to modulate binding to more
than one of the IL.-2 receptor subunits.

Group 3 contained a series of 1H3-hlgG1-L6-hIL-2
fusion proteins which comprised one or more substitutions
in human IL-2 which were predicted to be involved in
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CD122/IL-2Rp binding only. The fusion proteins in this
group included the following substitutions to IL.-2 predicted
to modulate binding to CD122/IL-2RB: E15A (SEQ ID NO:
82), E15R (SEQID NO: 83), E15K (SEQ ID NO: 84), H16A
(SEQ ID NO: 85), H16Y (SEQ ID NO: 86), HI6E (SEQ ID
NO: 87), L19A (SEQ ID NO: 88), D20I (SEQ ID NO: 89),
D20S (SEQ ID NO: 90), D20H (SEQ ID NO: 91), D20T
(SEQ ID NO: 92), D20W (SEQ ID NO: 93), D20Y (SEQ ID
NO: 94), D20R (SEQ ID NO: 95), D20F (SEQ ID NO: 96),
R81A (SEQ ID NO: 97), D84A (SEQ ID NO: 98), D84R
(SEQID NO: 99), D84K (SEQ ID NO: 100), S87A (SEQ ID
NO: 101), N88Y (SEQ ID NO: 102), N88D (SEQ ID NO:
103), N88R (SEQ ID NO: 104), N88E (SEQ ID NO: 10°),
N88F (SEQ ID NO: 106), N88I (SEQ ID NO: 107), 192A
(SEQIDNO: 108), 192Y (SEQ ID NO: 109), 192S (SEQ ID
NO: 110), 192F (SEQ ID NO: 111), 192R (SEQ ID NO:
112), 192D (SEQ ID NO: 113), 192E (SEQ ID NO: 114),
E95A (SEQ ID NO: 115), E95R (SEQ ID NO: 116), E95K
(SEQ ID NO: 117), (D20Y/H16E) (SEQ ID NO: 118),
(D20Y/H16A) (SEQ ID NO: 119), (D20Y/H16Y) (SEQ 1D
NO: 120), (D20Y/192A) (SEQ ID NO: 121), (D20Y/1928S)
(SEQ ID NO: 122), (D20Y/192R) (SEQ ID NO: 123),
(D20Y/E95R) (SEQ ID NO: 124), or (D20Y/E95A) (SEQ
ID NO: 125).

Group 4 contained a series of fusion proteins containing
the 1H3-hIgG1-L6-hIL-2 HC fused to a CD25/IL-2Ra
extracellular domain moiety (SEQ ID NO: 126), a 20 amino
acid linker (L20) (SEQ ID NO: 364), and human IL-2
variants comprising one or more substitutions to residues
predicted to be involved in binding to CD122/IL-2Rf. The
fusion proteins in this group included the following substi-
tutions to IL-2 predicted to modulate binding to CD122/1L-
2Rp: E1SA (SEQ ID NO: 82), D20I (SEQ ID NO: 89), D20S
(SEQ ID NO: 90), D20H (SEQ ID NO: 91), D20W (SEQ ID
NO: 93), D20Y (SEQ ID NO: 94), D20R (SEQ ID NO: 95),
D20F (SEQ ID NO: 96), D84K (SEQ ID NO: 100), S87A
(SEQ ID NO: 101), N88Y (SEQ ID NO: 102), N88D (SEQ
ID NO: 103), N88R (SEQ ID NO: 104), N88E (SEQ ID NO:
10%), N88F (SEQ ID NO: 106), N88I (SEQ ID NO: 107),
192A (SEQ ID NO: 108), E95A (SEQ ID NO: 115), or E95K
(SEQ ID NO: 117). The antibody-attenuated hIl.-2 fusion
proteins in this group are denoted as 1H3-hlgG1-L.6-hCD25
(1-164)-L.20-hIL-2.

Group 5 contained a series of 1H3-hIgG1-L.6-hIL.-2 which
comprised a combination of substitutions in IL.-2 which
were predicted to be involved in binding of IL.-2 to CD25/
IL-2Ra and to CD122/IL-2Rf or CD132/IL-2Ry. In addi-
tion, some variants had a deletion in the first three amino
acids at the N-terminus of the hIL.-2 moiety (A1-3APT). The
fusion proteins in Group 5 included the following substitu-
tions to IL.-2 predicted to modulate IL-2 binding to CD25/
IL-2Ra and to CD122/IL-2R: (F42D/D20A) (SEQ ID NO:
127), (F42R/D20A) (SEQ ID NO: 128), (F42K/D20A)
(SEQ ID NO: 129), (F42A/D20A) (SEQ ID NO: 130),
(F42H/D20A) (SEQ ID NO: 131), (Y45R/D20A) (SEQ 1D
NO: 132), (Y45K/D20A) (SEQ ID NO: 133), (R38N/D20A)
(SEQ ID NO: 134), (R38G/D20A) (SEQ ID NO: 135),
(R38H/D20A) (SEQ ID NO: 136), (R381/D20A) (SEQ ID
NO: 137), (R38L/D20A) (SEQ ID NO: 138), (R38M/D20A)
(SEQ ID NO: 139), (R38F/D20A) (SEQ ID NO: 140),
(R38P/D20A) (SEQ ID NO: 141), (R38S/D20A) (SEQ ID
NO: 142), (R38T/D20A) (SEQ ID NO: 143), (R38W/D20A)
(SEQ ID NO: 144), (R38Y/D20A) (SEQ ID NO: 145),
(R38V/D20A) (SEQ ID NO: 146), (R38A/D20A) (SEQ ID
NO: 147), (R38Q/D20A) (SEQ ID NO: 148), (D20A/R38E)
(SEQ ID NO: 149), (R38D/D20A) (SEQ ID NO: 150),
(K43E/D20A) (SEQ ID NO: 151), (E61A/D20A) (SEQ 1D
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NO: 152), (E62A/D20A) (SEQ ID NO: 153), (E62Y/D20A)
(SEQ ID NO: 154), (L72D/D20A) (SEQ ID NO: 155),
(L72H/D20A) (SEQ ID NO: 156), (L72R/D20A) (SEQ 1D
NO: 157), (F42D/192D) (SEQ ID NO: 158), (F42R/192D)
(SEQ ID NO: 159), (F42H/192D) (SEQ ID NO: 160),
(F42A/192D) (SEQ ID NO: 161), (H16A/F42A) (SEQ 1D
NO: 575), (K43E/192D) (SEQ ID NO: 162), (Y45R/192D)
(SEQ ID NO: 163), (Y45K/192D) (SEQ ID NO: 164),
(E62A/192D) (SEQ ID NO: 165), (E62Y/192D) (SEQ 1D
NO: 166), (L72D/192D) (SEQ ID NO: 167), (L72H/192D)
(SEQ ID NO: 168), (L72R/192D) (SEQ ID NO: 169),
(R38D/192D) (SEQ ID NO: 170), (R38E/192D) (SEQ ID
NO: 171), (R38Q/192D) (SEQ ID NO: 172), (R38A/192D)
(SEQ ID NO: 173), (R38E/N88R) (SEQ ID NO: 174),
(R38E/D84R) (SEQ ID NO: 175), (R38E/D84K) (SEQ 1D
NO: 176), (F42A/Y45R/D20A) (SEQ ID NO: 177), (F42H/
Y45R/D20A) (SEQ ID NO: 178), (R38D/E61R/D20A)
(SEQID NO: 179), (R38E/E61R/D20A) (SEQ ID NO: 180),
(R38Q/E6IR/D20A) (SEQ ID NO: 181), (R38A/E6IR/
D20A) (SEQ ID NO: 182), (R38A/D20A/E95A) (SEQ ID
NO: 183), (D20A/E95A/R38D) (SEQ ID NO: 184), (D20A/
E95A/R38E) (SEQ ID NO: 185), (D20A/E95A/R38Q)
(SEQID NO: 186), (D20A/E95A/F42R) (SEQ ID NO: 187),
(D20A/E95A/F42A) (SEQ ID NO: 188), (D20A/E95A/
F42D) (SEQ ID NO: 189), (D20A/E95A/F42H) (SEQ ID
NO: 190), (D20A/E95A/F42K) (SEQ ID NO: 191), (D20A/
E95A/K43A) (SEQ ID NO: 192), (D20A/E95A/K43E)
(SEQ ID NO: 193), (D20A/E95A/K43Q) (SEQ ID NO:
194), (D20A/E95A/Y45A) (SEQ ID NO: 195), (D20A/
E95A/Y45K) (SEQ ID NO: 196), (D20A/E95A/Y45S)
(SEQ ID NO: 197), (D20A/E95A/Y45R) (SEQ ID NO:
198), (D20A/E95A/E61A) (SEQ ID NO: 199), (D20A/
E95A/E62A) (SEQ ID NO: 200), (D20A/E95A/E62R)
(SEQ ID NO: 201), (D20A/E95A/E62K) (SEQ ID NO:
202), (D20A/E95A/E62Y) (SEQ ID NO: 203), (D20A/
E95A/E68Y) (SEQ ID NO: 204), (D20A/E95A/E68A)
(SEQID NO: 205), (D20A/E95A/E68L) (SEQ ID NO: 206),
(D20A/E95A/L72Y) (SEQ ID NO: 207), (D20A/E95A/
L72R) (SEQ ID NO: 208), (D20A/E95A/L72A) (SEQ ID
NO: 209), (D20A/E95A/L72D) (SEQ ID NO: 210), (D20A/
E95A/L72H) (SEQ ID NO: 211), (D20A/E95A/L72F) (SEQ
ID NO: 212), (F42K/Y45R/D20A/S87A) (SEQ ID NO:
213), (F42K/Y45R/D20A/E95A) (SEQ ID NO: 214),
(D20A/R38E/C125A) (SEQ ID NO: 215), (T3A/D20A/
R38E) (SEQ ID NO: 216), (T3A/D20A/R38E/C125A)
(SEQ ID NO: 217), (A-3APT/D20A/R38E) (SEQ ID NO:
218), or (A-3APT/D20A/R38E/C125A) (SEQ ID NO: 219).
The fusion proteins in Group 5 included the following
substitutions to IL-2 predicted to modulate IL.-2 binding to
CD25/IL-2Ra.and to CD132/IL-2R: (R38E/Q22A) (SEQ ID
NO: 220), (R38E/T123A) (SEQ ID NO: 221), (R38E/
1129A) (SEQ ID NO: 222), (R38E/S130A) (SEQ ID NO:
223), (R38E/Q126A) (SEQ ID NO: 224), (R38E/Q126D)
(SEQ ID NO: 225), (R38E/Q126V) (SEQ ID NO: 226),
(R38E/Q22A/S130A) (SEQ ID NO: 227), (F42K/Y45R/
Q126D) (SEQ ID NO: 228), or (D20A/E95A/Q126D) (SEQ
1D NO: 229). Mutations to the hIlL-2 sequence for Group 5
antibody-attenuated hll.-2 fusion proteins in which the num-
bering is according to IL.-2 sequence are listed in SEQ ID
NO: 127-229 and 575.

Group 6 contained a series of 1H3-hlgG1-L6-hIL-2
fusion proteins which comprised a combination of substi-
tutions in human IL.-2 which were predicted to be involved
in binding of IL-2 to CD25/IL-2Ra and to CD122/IL-2Rp,
but not to CD132/IL-2Ry. The fusion proteins in Group 6
included the following combination of substitutions in 1L.-2
predicted to modulate IL-2 binding to CD25/IL-2Ra and
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CD122/IL-2Rp: (D20A/E61R) (SEQ ID NO: 230), (D20A/
B6IN) (SEQ ID NO: 231), (D20A/E61D) (SEQ ID NO:
232), (D20A/E61Q) (SEQ ID NO: 233), (D20A/E61G)
(SEQ ID NO: 234), (D20A/E61H) (SEQ ID NO: 235),
(D20A/E61T) (SEQ ID NO: 236), (D20A/E61L) (SEQ ID
NO: 237), (D20A/E61K) (SEQ ID NO: 238), (D20A/E61M)
(SEQ ID NO: 239), (D20A/E61F) (SEQ ID NO: 240),
(D20A/E61P) (SEQ ID NO: 241), (D20A/E61S) (SEQ ID
NO: 242), (D20A/E61T) (SEQ ID NO: 243), (D20A/E61W)
(SEQ ID NO: 244), (D20A/E61Y) (SEQ ID NO: 245),
(D20A/E61V) (SEQ ID NO: 246), (D20A/F42N) (SEQ ID
NO: 247), (D20A/F42Q) (SEQ ID NO: 248), (D20A/F42E)
(SEQ ID NO: 249), (D20A F42G) (SEQ ID NO: 250),
(D20A/F421) (SEQ ID NO: 251), (D20A/F42L) (SEQ ID
NO: 252), (D20A/F42M) (SEQ ID NO: 253), (D20A/F42P)
(SEQ ID NO: 254), (D20A/F42S) (SEQ ID NO: 255),
(D20A/F42T) (SEQ ID NO: 256), (D20A/F42W) (SEQ ID
NO: 257), (D20A/F42Y) (SEQ ID NO: 258), (D20A/F42V)
(SEQ ID NO: 259), (D20A/Y45A) (SEQ ID NO: 260),
(D20A/Y45N) (SEQ ID NO: 261), (D20A/Y45D) (SEQ ID
NO: 262), (D20A/Y45Q) (SEQ ID NO: 263), (D20A/Y45E)
(SEQ ID NO: 264), (D20A/Y45G) (SEQ ID NO: 265),
(D20A/Y45H) (SEQ ID NO: 266), (D20A/Y45I) (SEQ ID
NO: 267), (D20A/Y45L) (SEQ ID NO: 268), (D20A/Y45M)
(SEQ ID NO: 269), (D20A/Y45F) (SEQ ID NO: 270),
(D20A/Y45P) (SEQ ID NO: 271), (D20A/Y45S) (SEQ ID
NO: 272), (D20A/Y45T) (SEQ ID NO: 273), (D20A/
Y45W) (SEQ ID NO: 274), (D20A/Y45V) (SEQ ID NO:
275), (192D/F42N) (SEQ ID NO: 276), (192D/F42Q) (SEQ
ID NO: 277), (192D/F42E) (SEQ ID NO: 278), (192D/
F42G) (SEQ ID NO: 279), (192D/F421) (SEQ ID NO: 280),
(192D/F42L) (SEQ ID NO: 281), (192D/F42K) (SEQ ID
NO: 282), (192D/F42M) (SEQ ID NO: 283), (192D/F42P)
(SEQ ID NO: 284), (192D/F42S) (SEQ ID NO: 285),
(192D/F42T) (SEQ ID NO: 286), (192D/F42W) (SEQ ID
NO: 287), (192D/F42Y) (SEQ ID NO: 288), (192D/F42V)
(SEQ ID NO: 289), (192D/Y45A) (SEQ ID NO: 290),
(192D/Y45N) (SEQ ID NO: 291), (192D/Y45D) (SEQ ID
NO: 292), (192D/Y45Q) (SEQ ID NO: 293), (192D/Y45E)
(SEQ ID NO: 294), (192D/Y45G) (SEQ ID NO: 295),
(192D/Y45H) (SEQ ID NO: 296), (192D/Y451) (SEQ ID
NO: 297), (192D/Y45L) (SEQ ID NO: 298), (192D/Y45M)
(SEQ ID NO: 299), (192D/Y45F) (SEQ ID NO: 300),
(192D/Y45P) (SEQ ID NO: 301), (192D/Y45S) (SEQ ID
NO: 302), (192D/Y45T) (SEQ ID NO: 303), (192D/Y45W)
(SEQ ID NO: 304), (192D/Y45V) (SEQ ID NO: 305),
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(R38E/D20H) (SEQ ID NO: 306), (R38E/D20S) (SEQ 1D
NO: 307), (F42A/N88R) (SEQ ID NO: 308), (F42A/N88D)
(SEQ ID NO: 309), (R38E/D84A) (SEQ ID NO: 310),
(R38E/D84N) (SEQ ID NO: 311), (R38E/D84Q) (SEQ ID
NO: 312), (R38E/D84E) (SEQ ID NO: 313), (R38E/D84G)
(SEQ ID NO: 314), (R38E/D84H) (SEQ ID NO: 315),
(R38E/D84I) (SEQ ID NO: 316), (R38E/D84L) (SEQ 1D
NO: 317), (R38E/D84M) (SEQ ID NO: 318), (R38E/D84F)
(SEQ ID NO: 319), (R38E/D84P) (SEQ ID NO: 320),
(R38E/D84S) (SEQ ID NO: 321), (R38E/D84T) (SEQ ID
NO: 322), (R38E/D84W) (SEQ ID NO: 323), (R38E/D84Y)
(SEQ ID NO: 324), (R38E/D84V) (SEQ ID NO: 325),
(R38E/192A) (SEQ ID NO: 326), (R38E/192R) (SEQ ID
NO: 327), (R38E/192N) (SEQ ID NO: 328), (R38E/192Q)
(SEQ ID NO: 329), (R38E/192E) (SEQ ID NO: 330),
(R38E/192G) (SEQ ID NO: 331), (R38E/192H) (SEQ 1D
NO: 332), (R38E/192L) (SEQ ID NO: 333), (R38E/192K)
(SEQ ID NO: 334), (R38E/192M) (SEQ ID NO: 335),
(R38E/192F) (SEQ ID NO: 336), (R38E/192P) (SEQ ID
NO: 337), (R38E/192S) (SEQ ID NO: 338), (R38E/192T)
(SEQ ID NO: 339), (R38E/192W) (SEQ ID NO: 340),
(R38E/192Y) (SEQ ID NO: 341), (R38E/192V) (SEQ ID
NO: 342), (R38E/H16E) (SEQ ID NO: 343), or (R38K/
D20A) (SEQ ID NO: 344). Mutations to the hIL-2 sequence
for Group 6 antibody-attenuated hI[.-2 fusion proteins in
which the numbering is according to 1L.-2 sequence is listed
in SEQ ID NO: 230-344.

The binding kinetics of some purified 1H3-hlgG1-L6-
hILL-2 variant proteins for individual recombinant human
CD25 and human CD122 were determined using bio-layer
interferometry (BLI). Briefly, binding experiments were
performed using an Octet Red96 instrument (Pall ForteBio)
at 25° C. C-terminal poly-histidine tagged human CD25 and
human CD122 extracellular domains were captured onto
anti-His2 sensors (Pall ForteBio). Receptor loaded sensors
were dipped into a 7-point serial 3-fold dilution of each
1H3-hIgG-L6-hIL.-2 variant, starting at a top concentration
of 300 nM. 1H3-hIgG1-L6-hIL-2 fusion proteins were
diluted into an assay buffer consisting of phosphate buffered
saline (PBMS) supplemented with 0.1% BSA, 0.02%
Tween-20 (pH 7.2). Loaded sensors were regenerated using
10 mM Glycine buffer (pH 1.7). Kinetic constants were
calculated using a monovalent binding model.

Table 2 documents the association constant (kon), disso-
ciation constant (koff), and equilibrium constant (K, of 74
immunoglobulin-hI[.-2 fusion protein variants bound to
recombinant human CD25 or recombinant human CD122.

TABLE 2

Binding kinetics of 1H3-hIgG-L6-hIL-2 fusion proteins to recombinant human

CD235 or CD122 by Octet BLI

SEQ ID Predicted

NO of receptor sub-
1H3-hIgG1-L6-hIL-2 hIL-2  unit targeted by Kp K, ks
fusion proteins variant  IL-2 substitution M) (1/Ms) (1/s)
1H3-hIgG1-L6-hIL-2 WT 345 N/A 3.20E-10 5.90E+05 1.90E-04
1H3-hIgG1-L6-hIL-2 82 CD122 2.04E-09 1.15E+05 2.35E-04
(E15A)
1H3-hIgG1-L6-hIL-2 83 CD122 3.41E-09 9.48E+04 3.23E-04
(E15R)
1H3-hIgG1-L6-hIL-2 84 CD122 1.39E-09 1.71E+05 2.37E-04
(E15K)
1H3-hIgG1-L6-hIL-2 85 CD122 1.68E-09 1.71E+05 2.87E-04
(H16A)
1H3-hIgG1-L6-hIL-2 86 CD122 1.46E-09 1.50E+05 2.20E-04
(H16Y)
1H3-hIgG1-L6-hIL-2 87 CD122 1.40E-09 1.57E+05 2.20E-04

(H16E)
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TABLE 2-continued

Binding kinetics of 1H3-hIgG-L6-hIL-2 fusion proteins to recombinant human
CD25 or CD122 by Octet BLI

SEQ ID Predicted
NO of receptor sub-

1H3-hIgG1-L6-hIL-2 hIL-2  unit targeted by Kp K, kg
fusion proteins variant  IL-2 substitution M) (1/Ms) (1/s)
1H3-hIgG1-L6-hIL-2 88 CD122 1.76E-09 2.03E+05 3.57E-04
(L19A)

1H3-hIgG1-L6-hIL-2 89 CD122 1.16E-09 1.70E+05 1.98E-04
(D20D)

1H3-hIgG1-L6-hIL-2 90 CD122 6.24E-10 1.74E+05 1.09E-04
(D208S)

1H3-hIgG1-L6-hIL-2 91 CD122 1.13E-09 1.88E+05 2.12E-04
(D20H)

1H3-hIgG1-L6-hIL-2 93 CD122 1.01E-09 1.87E+05 1.90E-04
(D20W)

1H3-hIgG1-L6-hIL-2 94 CD122 142E-09 1.51E+05 2.14E-04
(D20Y)

1H3-hIgG1-L6-hIL-2 95 CD122 1.21E-09 1.44E+05 1.75E-04
(D20R)

1H3-hIgG1-L6-hIL-2 96 CD122 1.57E-09 1.75E+05 2.75E-04
(D20F)

1H3-hIgG1-L6-hIL-2 46 CD25 5.55E-09 1.82E+05 1.01E-03
(R38A)

1H3-hIgG1-L6-hIL-2 47 CD25 1.86E-09 8.84E+05 1.64E-03
(R38D)

1H3-hIgG1-L6-hIL-2 48 CD25 8.74E-09 3.31E+05 2.89E-03
(R38E)

1H3-hIgG1-L6-hIL-2 49 CD25 6.33E-09 4.83E+05 3.05E-03
(R38Q)

1H3-hIgG1-L6-hIL-2 50 CD25 2.63E-09 1.59E+06 4.20E-03
(F42R)

1H3-hIgG1-L6-hIL-2 51 CD25 9.25E-09 9.89E+05 9.15E-03
(F42A)

1H3-hIgG1-L6-hIL-2 52 CD25 4.51E-09 1.70E+06 7.64E-03
(F42D)

1H3-hIgG1-L6-hIL-2 53 CD25 6.84E-09 8.23E+05 5.63E-03
(F42H)

1H3-hIgG1-L6-hIL-2 54 CD25 4.79E-09 2.59E+05 1.24E-03
(K43A)

1H3-hIgG1-L6-hIL-2 55 CD25 5.66E-09 4.52E+05 2.56E-03
(K43E)

1H3-hIgG1-L6-hIL-2 56 CD25 2.28E-09 4.49E+05 1.02E-03
(K43Q)

1H3-hIgG1-L6-hIL-2 57 CD25 3.66E-09 4.29E+05 1.57E-03
(Y45A)

1H3-hIgG1-L6-hIL-2 58 CD25 9.03E-09 5.22E+05 4.71E-03
(Y45K)

1H3-hIgG1-L6-hIL-2 39 CD25 2.45E-09 5.05E+05 1.24E-03
(Y458S)

1H3-hIgG1-L6-hIL-2 60 CD25 1.96E-09 6.46E+05 1.27E-03
(Y45R)

1H3-hIgG1-L6-hIL-2 61 CD25 7.00E-09 3.21E+05 2.25E-03
(E61A)

1H3-hIgG1-L6-hIL-2 62 CD25 8.84E-09 1.22E+06 1.08E-02
(E61R)

1H3-hIgG1-L6-hIL-2 63 CD25 1.56E-08 3.16E+05 4.94E-03
(E61K)

1H3-hIgG1-L6-hIL-2 64 CD25 1.23E-08 3.79E+05 4.67E-03
(E62A)

1H3-hIgG1-L6-hIL-2 65 CD25 No binding observed
(E62R)

1H3-hIgG1-L6-hIL-2 66 CD25 No binding observed
(E62K)

1H3-hIgG1-L6-hIL-2 67 CD25 1.55E-08 2.91E+05 4.50E-03
(E62Y)

1H3-hIgG1-L6-hIL-2 68 CD25 8.18E-09 1.80E+05 1.47E-03
(E68Y)

1H3-hIgG1-L6-hIL-2 69 CD25 4A49E-09 1.45E+05 6.52E-04
(E68A)

1H3-hIgG1-L6-hIL-2 70 CD25 9.63E-09 2.54E+05 2.44E-03
(E68K)

1H3-hIgG1-L6-hIL-2 71 CD25 1.16E-08 2.54E+05 2.96E-03
(E68R)

1H3-hIgG1-L6-hIL-2 72 CD25 8.62E-09 1.02E+05 8.82E-04
(E68L)

1H3-hIgG1-L6-hIL-2 112 CD122 2.54E-09 1.08E+05 2.76E-04

(192R)
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TABLE 2-continued

Binding kinetics of 1H3-hIgG-L6-hIL-2 fusion proteins to recombinant human

CD235 or CD122 by Octet BLI

1H3-hIgG1-L6-hIL-2

SEQ ID Predicted
NO of receptor sub-
hIL-2  unit targeted by Kp k, k,

fusion proteins variant  IL-2 substitution M) (1/Ms) (1/?)
1H3-hIgG1-L6-hIL-2 113 CD122 7.94E-09 4.95E+04 3.93E-04
(192D)

1H3-hIgG1-L6-hIL-2 114 CD122 2.41E-09 8.34E+04 2.06E-04
(I92E)

1H3-hIgG1-L6-hIL-2 115 CD122 3.11E-09 1.47E+05 4.58E-04
(E95A)

1H3-hIgG1-L6-hIL-2 116 CD122 2.29E-09 1.14E+05 2.61E-04
(E95R)

1H3-hIgG1-L6-hIL-2 117 CD122 3.25E-09 1.25E+05 4.07E-04
(E95K)

1H3-hIgG1-L6-hIL-2 213 CD25 + CD122  3.25E-08 1.24E+05 4.05E-03
(F42K/Y45R/D20A/S87TA)

1H3-hIgG1-L6-hIL-2 214 CD25 + CD122 No binding observed
(F42K/Y45R/D20A/E95 A)

1H3-hIgG1-L6-hIL-2 228 CD25 + CD132 No binding observed
(F42K/Y45R/Q126D)

1H3-hIgG1-L6-hIL-2 229  CDI122 + CD132 3.34E-09 4.87E+04 1.62E-04
(D20A/E95A/Q126D)

1H3-hIgG1-L6-hIL-2 79 CD25 No binding observed
(R38D/E61R)

1H3-hIgG1-L6-hIL-2 80 CD25 No binding observed
(R38D/E61R/KA43E)

Table 3 documents the association (kon) constants, dis-
sociation (kofr) constants, and equilibrium constants (K,)) 30
of 74 1H3-hIgG1-L.6-hIL-2 fusion proteins bound to recom-

binant human CD122.

TABLE 3

Binding kinetics of 1H3-hIgG-L6-hIL-2 fusion proteins to recombinant human CD122 by Octet BLI

Predicted

SEQ ID NO  receptor sub-unit
1H3-hIgG-L6-hIL-2 of hIL-2 targeted by IL-2 Kp K, kg7
fusion proteins variant substitution M) (1/Ms) (1/s)
1H3-hIgG1-L6-hIL-2 WT 3459 N/A 5.60E-09 7.00E+05 3.90E-03
1H3-hIgG1-L6-hIL-2 82° CD122 8.89E-09 1.75E+05 1.56E-03
(E15A)
1H3-hIgG1-L6-hIL-2 83 CD122 3.69E-09 1.46E+05 5.38E-04
(E15R)
1H3-hIgG1-L6-hIL-2 84 CD122 3.56E-09 242E+05 8.62E-04
(E15K)
1H3-hIgG1-L6-hIL-2 85 CD122 1.78E-09 1.55E+06 2.76E-03
(H16A)
1H3-hIgG1-L6-hIL-2 86 CD122 4.36E-09 9.97E+05 4.35E-03
(H16Y)
1H3-hIgG1-L6-hIL-2 87 CD122 No binding observed
(H16E)
1H3-hIgG1-L6-hIL-2 88 CD122 1.03E-08 4.72E+05 4.87E-03
(L19A)
1H3-hIgG1-L6-hIL-2 89 CD122 No binding observed
(D20D)
1H3-hIgG1-L6-hIL-2 20 CD122 No binding observed
(D208S)
1H3-hIgG1-L6-hIL-2 91 CD122 No binding observed
(D20H)
1H3-hIgG1-L6-hIL-2 93 CD122 No binding observed
(D20W)
1H3-hIgG1-L6-hIL-2 94 CD122 No binding observed
(D20Y)
1H3-hIgG1-L6-hIL-2 95 CD122 No binding observed
(D20R)
1H3-hIgG1-L6-hIL-2 96 CD122 No binding observed
(D20F)
1H3-hIgG1-L6-hIL-2 46 CD25 1.38E-08 2.08E+05 2.87E-03

(R38A)
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TABLE 3-continued

Binding kinetics of 1H3-hIgG-1.6-hI1.-2 fusion proteins to recombinant human CD122 by Octet BLI

Predicted
SEQ ID NO  receptor sub-unit

1H3-hIgG-L6-hIL-2 of hIL-2 targeted by IL-2 Kp K, kg7
fusion proteins variant substitution M) (1/Ms) (1/s)
1H3-hIgG1-L6-hIL-2 47 CD25 2.20E-09 4.28E+05 9.42E-04
(R38D)

1H3-hIgG1-L6-hIL-2 48 CD25 5.81E-09 4.64E+05 2.69E-03
(R38E)

1H3-hIgG1-L6-hIL-2 49 CD25 1.01E-09 2.81E+05 2.84E-04
(R38Q)

1H3-hIgG1-L6-hIL-2 50 CD25 5.47E-09 542E+05 2.96E-03
(F42R)

1H3-hIgG1-L6-hIL-2 51 CD25 5.97E-09 4.19E+05 2.50E-03
(F42A)

1H3-hIgG1-L6-hIL-2 52 CD25 1.04E-08 2.38E+05 2.46E-03
(F42D)

1H3-hIgG1-L6-hIL-2 53 CD25 6.33E-09 4.45E+05 2.81E-03
(F42H)

1H3-hIgG1-L6-hIL-2 54 CD25 1.03E-08 2.85E+05 2.94E-03
(K43A)

1H3-hIgG1-L6-hIL-2 55 CD25 5.47E-09 3.65E+05 2.00E-03
(K43E)

1H3-hIgG1-L6-hIL-2 56 CD25 4.21E-09 5.14E+05 2.17E-03
(K43Q)

1H3-hIgG1-L6-hIL-2 57 CD25 4.93E-09 4.51E+05 2.22E-03
(Y45A)

1H3-hIgG1-L6-hIL-2 58 CD25 6.56E-09 3.55E+05 2.33E-03
(Y45K)

1H3-hIgG1-L6-hIL-2 59 CD25 6.96E-09 5.07E+05 3.53E-03
(Y458S)

1H3-hIgG1-L6-hIL-2 60 CD25 7.58E-09 4.36E+05 3.31E-03
(Y45R)

1H3-hIgG1-L6-hIL-2 61 CD25 1.34E-08 3.13E+05 4.18E-03
(E61A)

1H3-hIgG1-L6-hIL-2 62 CD25 1.30E-08 4.56E+05 5.91E-03
(E61R)

1H3-hIgG1-L6-hIL-2 63 CD25 1.56E-08 3.16E+05 4.94E-03
(E61K)

1H3-hIgG1-L6-hIL-2 64 CD25 1.23E-08 3.79E+05 4.67E-03
(E62A)

1H3-hIgG1-L6-hIL-2 65 CD25 No binding observed
(E62R)

1H3-hIgG1-L6-hIL-2 66 CD25 No binding observed
(E62K)

1H3-hIgG1-L6-hIL-2 67 CD25 1.55E-08 2.91E+05 4.50E-03
(E62Y)

1H3-hIgG1-L6-hIL-2 68 CD25 8.18E-09 1.80E+05 1.47E-03
(E68Y)

1H3-hIgG1-L6-hIL-2 69 CD25 4.49E-09 1.45E+05 6.52E-04
(E68A)

1H3-hIgG1-L6-hIL-2 70 CD25 1.05E-08 2.02E+05 2.12E-03
(E68K)

1H3-hIgG1-L6-hIL-2 71 CD25 8.51E-09 2.27E+05 1.93E-03
(E68R)

1H3-hIgG1-L6-hIL-2 72 CD25 2.72E-09 7.79E+04 2.12E-04
(E68L)

1H3-hIgG1-L6-hIL-2 73 CD25 6.39E-09 1.94E+05 1.24E-03
(L72Y)

1H3-hIgG1-L6-hIL-2 74 CD25 1.96E-08 3.07E+04 6.01E-04
(L72R)

1H3-hIgG1-L6-hIL-2 75 CD25 9.08E-09 147E+05 1.34E-03
(L724A)

1H3-hIgG1-L6-hIL-2 76 CD25 9.52E-09 1.57E+05 1.50E-03
(L72D)

1H3-hIgG1-L6-hIL-2 77 CD25 9.03E-09 1.65E+05 1.49E-03
(L72H)

1H3-hIgG1-L6-hIL-2 78 CD25 5.04E-09 2.28E+05 1.15E-03
(L72F)

1H3-hIgG1-L6-hIL-2 97 CD122 7.086-09 2.20E+05 1.56E-03
(R81A)

1H3-hIgG1-L6-hIL-2 98 CD122 No binding observed
(D84A)

1H3-hIgG1-L6-hIL-2 99 CD122 1.88E-08 4.73E+05 8.88E-03
(D84R)

1H3-hIgG1-L6-hIL-2 101 CD122 7.09E-09 3.31E+05 2.34E-03

(S87A)

48
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TABLE 3-continued

50

Binding kinetics of 1H3-hIgG-1.6-hI1.-2 fusion proteins to recombinant human CD122 by Octet BLI

Predicted

SEQ ID NO  receptor sub-unit
1H3-hIgG-L6-hIL-2 of hIL-2 targeted by IL-2 Kp K, kg7
fusion proteins variant substitution M) (1/Ms) (1/s)
1H3-hIgG1-L6-hIL-2 102 CD122 No binding observed
(N88Y)
1H3-hIgG1-L6-hIL-2 103 CD122 No binding observed
(N88D)
1H3-hIgG1-L6-hIL-2 104 CD122 No binding observed
(N88R)
1H3-hIgG1-L6-hIL-2 105 CD122 No binding observed
(N88E)
1H3-hIgG1-L6-hIL-2 106 CD122 No binding observed
(N88F)
1H3-hIgG1-L6-hIL-2 107 CD122 No binding observed
(N88I)
1H3-hIgG1-L6-hIL-2 108 CD122 3.38E-09 1.95E+06 6.58E-03
(192A)
1H3-hIgG1-L6-hIL-2 109 CD122 1.23E-08 4.53E+05 5.57E-03
(192Y)
1H3-hIgG1-L6-hIL-2 110 CD122 No binding observed
(1928)
1H3-hIgG1-L6-hIL-2 111 CD122 5.45E-09 1.03E+05 5.59E-04
(I92F)
1H3-hIgG1-L6-hIL-2 112 CD122 No binding observed
(I92R)
1H3-hIgG1-L6-hIL-2 113 CD122 No binding observed
(192D)
1H3-hIgG1-L6-hIL-2 114 CD122 1.62E-09 9.33E+05 1.51E-03
(I92E)
1H3-hIgG1-L6-hIL-2 115 CD122 8.17E-09 2.87E+05 2.35E-03
(E95A)
1H3-hIgG1-L6-hIL-2 116 CD122 No binding observed
(E95R)
1H3-hIgG1-L6-hIL-2 117 CD122 3.81E-09 6.58E+05 2.51E-03
(E95K)
1H3-hIgG1-L6-hIL-2 213 CD25 + CD122 No binding observed
(F42K/Y45R/D20A/S87TA)
1H3-hIgG1-L6-hIL-2 214 CD25 + CD122 No binding observed
(F42K/Y45R/D20A/E95 A)
1H3-hIgG1-L6-hIL-2 228 CD25 +CD132  9.16E-09 3.75E+05 3.44E-03
(F42K/Y45R/Q126D)
1H3-hIgG1-L6-hIL-2 229 CD122 + CD132 No binding observed
(D20A/E95A/Q126D)
1H3-hIgG1-L6-hIL-2 79 CD25 1.29E-08 3.68E+05 4.73E-03
(R38D/E61R)
1H3-hIgG1-L6-hIL-2 80 CD25 7.47E-09 4.52E+05 3.38E-03
(R38D/E61R/KA43E)

“SEQ ID NO: 345 corresponds to wild type hIL-2.
bSEQ ID NO: 57 is attenuated IL-2 sequence only.

Example 3: Testing for Attenuation for the
High-Affinity and Intermediate-Affinity hiI[.-2
Receptor with a Fixed Concentration Cell-Based
Potency pSTATS Screen

The attenuation of antibody-attenuated hIL.-2 fusion pro-
teins described in Example 2 was tested in a fixed concen-
tration pSTATS screen using the NK-92 (expressing the high
affinity hIl.-2 receptor) and TF1+IL-2Rp (expressing the
intermediate affinity hIL-2 receptor) cell lines as described
in Protocol D. Tables 4-8 list the fold change of geometric
mean fluorescent intensity (gMFI) of antibody-attenuated
hIL-2 fusion proteins from free cytokine wild-type rhlL-2, a
measurement of reduction of IL-2 activity. For the fixed
concentration screen, the fold change was calculated by
dividing the gMFT of the rhll.-2 by the gMFI of the variants.
For experiments with full titration curves, fold change from
rhiL.-2 was calculated by dividing the EC,, values for the
rhiL.-2 by the ECs, of variants. Fold change was rounded to
the nearest whole number. A reduced gMFI in both NK-92

50
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60

65

and TF1+IL-2Rp cell lines when compared to the gMFI
resulting from rhl[.-2 was indicative of attenuation of 1L-2
activity at both the high- and intermediate-affinity receptors.
Group 1 variants described in Example 2 were not tested in
the fixed concentration cell-based potency pSTATS screen.

Each variant tested was also assessed for I1.-2 agonistic
activity and characterized either as a full or partial 1L.-2
agonist, or having no IL-2 activity (inactive). 1H3-hlgG1-
L6-hILL-2 fusion protein dose-titration curves that reached
the maximal gMFI level exhibited by the rhIl.-2 positive
control were considered to be antibody-attenuated hIl.-2
fusion protein with full agonist activity. Partial agonist
activity was calculated as a percentage of full activity using
rhIl.-2 maximal gMFI as 100%. Antibody-attenuated hIL-2
fusion protein with less than 10% of the rhI[.-2 maximal
gMFT at the highest concentration of 1200 nM were con-
sidered to have no agonist activity (inactive). Some EC,,
values and level of attenuation could not be accurately
calculated using the GraphPad Prism 7 software since activ-
ity did not reach a maximum and accordingly these values
are an estimate.
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pSTATS fixed concentration results demonstrated that TABLE 5-continued
while some single residue substitutions attenuated I[-2
activity on the high-affinity cell line (NK-92), a combination Fold Chf”l“%z ﬁrl‘l’mGrlhEgi I“Ij ; ?Xe,d Concel?tmtlivon PSGTAB 35“6“
of substitutions which modulated binding to both the alpha = £ usion proteins from Group
chain and the beta chain or both the alpha chain and gamma > SEQ ID Fold change
chain were required to substantially attenuate I[.-2 activity NOof  Fold change  from hIL-2
on the high affinity IL-2 receptor (more than 20-fold attenu- . BIL-2 - from hIl-2 (TF1 +
. . ariants variant (NK-92) IL-2Rp)
ation from recombinant hIl.-2).
1H3-hIgG1-L6-hIL-2 (NSSE) 105 10 NT-1
10 1H3-hIgG1-L6-hIL-2 (N8SF) 106 19 NT-1
TABLE 4 1H3-hIgG1-L6-hIL-2 (N88I) 107 9 NT-1
Fold change from rhIL-2 in a fixed concentration pSTATS5 screen on ig;:ﬁ:gtigjﬁij 83;?; 183 i N"}—l
1H3-hIgG1-1.6-hIL.-2 fusion proteins from Group 2 1H3-hIgG1-L6-hIL-2 (192S) 110 1 NT.1
1H3-hIgG1-L6-hIL-2 (192F) 11 1 1
s}]?g i]f) Fold change ififncﬁf‘f_g; |5 1H3-hgGl-L6-hIL-2 (192R) 112 1 NT-1
W2 from hI (TF1 + 1H3-hIgG1-L6-hIL-2 (192D) 113 3 NT-1
Variants variont (NK.92) IL2Rp) 1H3-hIgG1-L6-hIL-2 (I92E) 114 1 1
1H3-hIgG1-L6-hIL-2 (E95A) 115 1 1
{H3-hIgG1-L6-hIL-2 (R38D) 47 . 1 1H3-hIgG1-L6-hIL-2 (E95R) 116 1 NT-1
| H3-hIgG1-L6-hIL-2 (R38E) 48 B 1 1H3-hIgG1-L6-hIL-2 (E95K) 117 1 1
| H3-hIgG1-L6-hIL-2 (R38Q) 49 1 1 5o LH3-hgGI-L6-hIL-2 (D20T) 92 3 2
{H3-hIgG1-16-hIL -2 (FA2R) 50 - 1 1H3-hIgG1-L6-hIL-2 (D20A) 31 7 2
1H3-hIgG1-L6-hIL-2 (F42A) 51 1 1 1H3-hlgG1-L6-hIL-2 118 6 4
1H3-hIgG1-L6-hIL-2 (F42H) 53 1 1 (D20Y/HI6E)
1H3-hIgG1-L6-hIL-2 (K43E) 55 1 1 1H3-hlgG1-L6-hIL-2 119 10 3
1H3-hIgG1-L6-hIL-2 (K43Q) 56 1 1 (D20Y/HL6A)
1H3-hIgG1-L6-hIL-2 (Y45A) 57 1 1 ’s 1H3-hlgG1-L6-hIL-2 120 10 4
1H3-hIgG1-L6-hIL-2 (Y45K) 58 1 1 (D20Y/HI6Y)
1H3-hIgG1-L6-hIL-2 (Y45S) 59 1 1 1H3-hlgG1-L6-hIL-2 121 1 4
1H3-hIgG1-L6-hTL-2 (Y45R) 60 10 1 (D20Y/192A)
1H3-hIgG1-L6-hIL-2 (E68Y) 68 1 1 1H3-hlgG1-L6-hIL-2 122 1 4
1H3-hIgG1-L6-hIL-2 (E68A) 69 1 1 (D20Y/1928)
1H3-hIgG1-L6-hIL-2 (E68L) 72 2 1 1H3-hlgG1-L6-hIL-2 123 12 5
1H3-hIgG1-L6-hTL-2 (L72Y) 73 1 1 30 (D20Y/192R)
1H3-hIgG1-L6-hIL-2 (L72A) 75 1 1 1H3-hIgG1-L6-hIL-2 124 12 5
1H3-hIgG1-L6-hIL-2 (L72F) 78 1 1 (D20Y/E95R)
1H3-hIgG1-L6-hIL-2 79 NT-1 1 1H3-hIgG1-L6-hIL-2 125 11 5
(R38D/E61R) (D20Y/E95A)
1H3-hIgG1-L6-hIL-2 80 NT-1 1
(1{5 8D/E611UK43E) 35 NT-1 = Already tested in pSTATS full titration first, no data for fixed concentration assay.
1H3-hIgG1-L6-hIL-2 81 10 1
(T3A/FA2A/Y45A/L72G/C125A)
NT-1 = Already tested in pSTATS full titration first, no data for fixed concentration assay. TABLE 6
40 Fold change from rhIL-2 in a fixed concentration pSTATS screen
on 1H3-hIgG1-L6-hIL-2 fusion proteins from Group 4
TABLE 5
Fold
Fold change from rhIL-2 in a fixed concentration pSTATS screen Fold change
on 1H3-hIgG1-L6-hIL-2 fusion proteins from Group 3 SEQ ID  change from
NO of from hIL-2
SEQ ID Fold change % hIL-2  hIL-2  (TFL +
NO of  Fold change  from hIL-2 Variants variant  (NK-92) IL-2Rp)
hIL-2  from hIL-2 (TF1 +
Variants variant (NK-92) IL-2Rp) 1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 82 17 1
(E15A)
1H3-hIgG1-L6-hIL-2 (E15A) 82 1 1 1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 89 21 15
1H3-hIgG1-L6-hIL-2 (E15R) 83 1 1 50 (D20I)
1H3-hIgG1-L6-hIL-2 (E15K) 84 1 1 1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 2 2 14
1H3-hIgG1-L6-hIL-2 (H16A) 85 1 1 (D208)
1H3-hIgG1-L6-hIL-2 (H16Y) 86 1 1 1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 91 22 15
1H3-hIgG1-L6-hIL-2 (H16E) 87 1 NT-1 (D20H)
1H3-hIgG1-L6-hIL-2 (L19A) 88 1 NT-1 1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 923 23 15
1H3-hIgG1-L6-hIL-2 (D20I) 89 12 NT-1 55 (D20W)
1H3-hIgG1-L6-hIL-2 (D20S) 20 4 NT-1 1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 94 23 16
1H3-hIgG1-L6-hIL-2 (D20H) 91 10 NT-1 (D20Y)
1H3-hIgG1-L6-hIL-2 (D20W) 93 16 NT-1 1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 95 23 16
1H3-hIgG1-L6-hIL-2 (D20Y) 94 17 NT-1 (D20R)
1H3-hIgG1-L6-hIL-2 (D20R) 95 19 NT-1 1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 9 23 18
1H3-hIgG1-L6-hIL-2 (D20F) 96 17 NT-1 o (D20F)
1H3-hIgG1-L6-hIL-2 (R81A) 97 1 1 1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 100 23 17
1H3-hIgG1-L6-hIL-2 (D84A) 98 1 NT-1 (D84K)
1H3-hIgG1-L6-hIL-2 (D84R) 99 3 NT-1 1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 101 17 2
1H3-hIgG1-L6-hIL-2 (D84K) 100 2 NT-1 (S87A)
1H3-hIgG1-L6-hIL-2 (S87A) 101 1 1 1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 102 23 18
1H3-hIgG1-L6-hIL-2 (N88Y) 102 22 NT-1 (N88Y)
1H3-hIgG1-L6-hIL-2 (N88D) 103 2 NT-1 65 1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 103 23 17
1H3-hIgG1-L6-hIL-2 (N88R) 104 3 NT-1 (N88D)
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TABLE 6-continued

Fold change from rhIL-2 in a fixed concentration pSTATS screen
on 1H3-hIgG1-L6-hIL-2 fusion proteins from Group 4

Fold change from rhIL-2 in a fixed concentration pSTATS screen
on 1H3-hIgG1-L6-hIL-2 fusion proteins from Group 4

Fold 3 Fold
Fold change Fold change
SEQID  change from SEQID  change from
NOof — from  hIL-2 NOof  fom  hIL-2
. DIL-2 - bIL-2 - (TF1 + hIL-2  hIL-2  (TF1+
Variants variant  (NK-92) IL-2Rf) 1o Variants varant  (NK-92) IL-2RB)
1H3-hIgG1-L6-hCD25(1-164)-1.20-hIL-2 104 24 17
(N8SR) 1H3-hIgG1-L6-hCD25(1-164)-1.20-hIL-2 108 15 3
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 105 25 18 11924)
(N88E) 1H3-hIgG1-L6-hCD25(1-164)-1.20-hIL-2 115 14 1
1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 106 25 18 (E9SA)
(N88F) 15 1H3-hIgG1-L6-hCD25(1-164)-1.20-hIL-2 117 25 8
1H3-hIgG1-L6-hCD25(1-164)-1.20-hIL-2 107 25 20 (E95K)
(N88I)
TABLE 7
Fold change from rhIL-2 in a fixed concentration pSTATS5 screen on
1H3-hIgG1-L6-hIL-2 fusion proteins from Group 5
SEQ ID Fold change Fold change
NO of from from hIL-2
hIL-2 hIL-2 (TF1 +
Variants variant (NK-92) IL-2RpP)
1H3-hIgG1-L6-hIL-2 (F42D/D20A) 127 11 3
1H3-hIgG1-L6-hIL-2 (F42R/D20A) 128 10 2
1H3-hIgG1-L6-hIL-2 (F42K/D20A) 129 10 4
1H3-hIgG1-L6-hIL-2 (F42A/D20A) 130 11 3
1H3-hIgG1-L6-hIL-2 (F42H/D20A) 131 12 2
1H3-hIgG1-L6-hIL-2 (Y45R/D20A) 132 11 1
1H3-hIgG1-L6-hIL-2 (Y45K/D20A) 133 11 2
1H3-hIgG1-L6-hIL-2 (R38N/D20A) 134 14 3
1H3-hIgG1-L6-hIL-2 (R38G/D20A) 135 13 2
1H3-hIgG1-L6-hIL-2 (R38H/D20A) 136 12 3
1H3-hIgG1-L6-hIL-2 (R381/D20A) 137 11 3
1H3-hIgG1-L6-hIL-2 (R38L/D20A) 138 11 4
1H3-hIgG1-L6-hIL-2 (R38M/D20A) 139 11 3
1H3-hIgG1-L6-hIL-2 (R38F/D20A) 140 12 3
1H3-hIgG1-L6-hIL-2 (R38P/D20A) 141 13 3
1H3-hIgG1-L6-hIL-2 (R38S/D20A) 142 15 2
1H3-hIgG1-L6-hIL-2 (R38T/D20A) 143 13 3
1H3-hIgG1-L6-hIL-2 (R38W/D20A) 144 14 2
1H3-hIgG1-L6-hIL-2 (R38Y/D20A) 145 14 3
1H3-hIgG1-L6-hIL-2 (R38V/D20A) 146 12 3
1H3-hIgG1-L6-hIL-2 (R38A/D20A) 147 13 3
1H3-hIgG1-L6-hIL-2 (R38Q/D20A) 148 14 3
1H3-hIgG1-L6-hIL-2 (R38E/D20A) 149 15 3
1H3-hIgG1-L6-hIL-2 (R38D/D20A) 150 15 3
1H3-hIgG1-L6-hIL-2 (K43E/D20A) 151 13 2
1H3-hIgG1-L6-hIL-2 (E61A/D20A) 152 14 2
1H3-hIgG1-L6-hIL-2 (E62A/D20A) 153 14 2
1H3-hIgG1-L6-hIL-2 (E62Y/D20A) 154 14 3
1H3-hIgG1-L6-hIL-2 (L72D/D20A) 155 14 2
1H3-hIgG1-L6-hIL-2 (L72H/D20A) 156 14 3
1H3-hIgG1-L6-hIL-2 (L72R/D20A) 157 10 3
1H3-hIgG1-L6-hIL-2 (F42D/I92D) 158 12 5
1H3-hIgG1-L6-hIL-2 (F42R/192D) 159 12 3
1H3-hIgG1-L6-hIL-2 (F42H/I92D) 160 12 2
1H3-hIgG1-L6-hIL-2 (F42A/I92D) 161 12 3
1H3-hIgG1-L6-hIL-2 (K43E/192D) 162 13 4
1H3-hIgG1-L6-hIL-2 (Y45R/I92D) 163 13 1
1H3-hIgG1-L6-hIL-2 (Y45K/192D) 164 13 1
1H3-hIgG1-L6-hIL-2 (E62A/192D) 165 13 3
1H3-hIgG1-L6-hIL-2 (E62Y/192D) 166 14 5
1H3-hIgG1-L6-hIL-2 (L72D/192D) 167 14 5
1H3-hIgG1-L6-hIL-2 (L72H/192D) 168 14 5
1H3-hIgG1-L6-hIL-2 (L72R/I92D) 169 14 5
1H3-hIgG1-L6-hIL-2 (R38D/I92D) 170 15 2
1H3-hIgG1-L6-hIL-2 (R38E/I92D) 171 15 2
1H3-hIgG1-L6-hIL-2 (R38Q/192D) 172 14 2
1H3-hIgG1-L6-hIL-2 (R38A/I92D) 173 13 4
1H3-hIgG1-L6-hIL-2 (R38E/N88&R) 174 16 1
1H3-hIgG1-L6-hIL-2 (R38E/D84R) 175 14 2
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TABLE 7-continued

56

Fold change from rhIL-2 in a fixed concentration pSTATS5 screen on

1H3-hIgG1-L6-hIL-2 fusion proteins from Group 5

SEQ ID Fold change Fold change

NO of from from hIL-2

hIL-2 hIL-2 (TF1 +
Variants variant (NK-92) IL-2RpP)
1H3-hIgG1-L6-hIL-2 (R38E/D84K) 176 14 2
1H3-hIgG1-L6-hIL-2 (FA2A/Y45R/D20A) 177 11 2
1H3-hIgG1-L6-hIL-2 (FA2H/Y45R/D20A) 178 12 2
1H3-hIgG1-L6-hIL-2 (R38D/E61R/D20A) 179 12 3
1H3-hIgG1-L6-hIL-2 (R38E/E61R/D20A) 180 11 3
1H3-hIgG1-L6-hIL-2 (R38Q/E61R/D20A) 181 12 3
1H3-hIgG1-L6-hIL-2 (R38A/E61R/D20A) 182 13 3
1H3-hIgG1-L6-hIL-2 (D20A/E95A/R38A) 183 6 5
1H3-hIgG1-L6-hIL-2 (D20A/E95A/R38D) 184 21 6
1H3-hIgG1-L6-hIL-2 (D20A/E95A/R38E) 185 21 5
1H3-hIgG1-L6-hIL-2 (D20A/E95A/R38Q) 186 19 6
1H3-hIgG1-L6-hIL-2 (D20A/E95A/F42R) 187 21 4
1H3-hIgG1-L6-hIL-2 (D20A/E95A/F42A) 188 21 5
1H3-hIgG1-L6-hIL-2 (D20A/E95A/F42D) 189 22 12
1H3-hIgG1-L6-hIL-2 (D20A/E95A/F42H) 190 22 4
1H3-hIgG1-L6-hIL-2 (D20A/E95A/F42K) 191 21 4
1H3-hIgG1-L6-hIL-2 (D20A/E95A/KA3A) 192 5 7
1H3-hIgG1-L6-hIL-2 (D20A/E95A/KA43E) 193 13 6
1H3-hIgG1-L6-hIL-2 (D20A/E95A/KA43Q) 194 5 6
1H3-hIgG1-L6-hIL-2 (D20A/E95A/Y45A) 195 4 5
1H3-hIgG1-L6-hIL-2 (D20A/E95A/Y45K) 196 22 6
1H3-hIgG1-L6-hIL-2 (D20A/E95A/Y45S) 197 5 6
1H3-hIgG1-L6-hIL-2 (D20A/E95A/Y45R) 198 25 6
1H3-hIgG1-L6-hIL-2 (D20A/E95A/E61A) 199 10 6
1H3-hIgG1-L6-hIL-2 (D20A/E95A/E62A) 200 23 6
1H3-hIgG1-L6-hIL-2 (D20A/E95A/E62R) 201 25 17
1H3-hIgG1-L6-hIL-2 (D20A/E95A/E62K) 202 25 15
1H3-hIgG1-L6-hIL-2 (D20A/E95A/E62Y) 203 25 10
1H3-hIgG1-L6-hIL-2 (D20A/E95A/E6RY) 204 8 5
1H3-hIgG1-L6-hIL-2 (D20A/E95A/E68A) 205 5 8
1H3-hIgG1-L6-hIL-2 (D20A/E95A/E68L) 206 7 9
1H3-hIgG1-L6-hIL-2 (D20A/E95A/LT2Y) 207 1 5
1H3-hIgG1-L6-hIL-2 (D20A/E95A/L72R) 208 12 9
1H3-hIgG1-L6-hIL-2 (D20A/E95SA/LT2A) 209 2 6
1H3-hIgG1-L6-hIL-2 (D20A/E95A/L72D) 210 21 6
1H3-hIgG1-L6-hIL-2 (D20A/E95A/L72H) 211 14 6
1H3-hIgG1-L6-hIL-2 (D20A/E95A/L72F) 212 2 6
1H3-hIgG1-L6-hIL-2 (D20A/E95A/F42K/Y45R) 214 21 5
1H3-hIgG1-L6-hIL-2 (D20A/R38E/C125A) 215 16 3
1H3-hIgG1-L6-hIL-2 (T3A/D20A/R38E) 216 18 2
1H3-hIgG1-L6-hIL-2 (T3A/D20A/R38E/C125A) 217 18 3
1H3-hIgG1-L6-hIL-2 (A1-3APT/D20A/R38E) 218 13 1
1H3-hIgG1-L6-hIL-2 (A1-3APT/D20A/R38E/C125A) 219 15 4
1H3-hIgG1-L6-hIL-2 (R38E/Q22A) 220 12 0
1H3-hIgG1-L6-hIL-2 (R38E/T123A) 221 12 0
1H3-hIgG1-L6-hIL-2 (R38E/T129A) 222 13 1
1H3-hIgG1-L6-hIL-2 (R38E/S130A) 223 12 0
1H3-hIgG1-L6-hIL-2 (R38E/Q126A) 224 13 1
1H3-hIgG1-L6-hIL-2 (R38E/Q126D) 225 15 4
1H3-hIgG1-L6-hIL-2 (R38E/Q126V) 226 14 1
1H3-hIgG1-L6-hIL-2 (R38E/Q22A/S130A) 227 13 1

TABLE 8

TABLE 8-continued

Fold change from rhIL-2 in a fixed concentration pSTATS5 screen on

Fold change from rhIL-2 in a fixed concentration pSTATS5 screen on

1H3-hIgG1-L6-hIL-2 fusion proteins from Group 6 55 1H3-hIgG1-L6-hIL-2 fusion proteins from Group 6
SEQ ID Fold change SEQ ID Fold change
NO Fold change from hIL-2 NO Fold change from hIL-2
of hIL-2 from hIL-2 (TF1 + of hIL-2 from hIL-2 (TF1 +
Variants variant (NK-92) IL-2RpP) Variants variant (NK-92) IL-2Rp)
1H3-hIgG1-L6-hIL-2 (D20A/E61R) 230 25 4 1H3-hIgG1-L6-hIL-2 (D20A/E61L) 237 16 1
1H3-hIgG1-L6-hIL-2 (D20A/E61IN) 231 15 1 1H3-hIgG1-L6-hIL-2 (D20A/E61K) 238 17 2
1H3-hIgG1-L6-hIL-2 (D20A/E61D) 232 11 0 1H3-hIgG1-L6-hIL-2 (D20A/E61M) 239 15 2
1H3-hIgG1-L6-hIL-2 (D20A/E61Q) 233 16 2 1H3-hIgG1-L6-hIL-2 (D20A/E61F) 240 14 0
1H3-hIgG1-L6-hIL-2 (D20A/E61G) 234 15 2 1H3-hIgG1-L6-hIL-2 (D20A/E61P) 241 15 1
1H3-hIgG1-L6-hIL-2 (D20A/E61H) 235 15 2 65 1H3-hIgG1-L6-hIL-2 (D20A/E61S) 242 16 1
1H3-hIgG1-L6-hIL-2 (D20A/E61T) 236 16 1 1H3-hIgG1-L6-hIL-2 (D20A/E61T) 243 16 2
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TABLE 8-continued

Fold change from rhIL-2 in a fixed concentration pSTATS5 screen on
1H3-hIgG1-L6-hIL-2 fusion proteins from Group 6

Fold change from rhIL-2 in a fixed concentration pSTATS5 screen on
1H3-hIgG1-L6-hIL-2 fusion proteins from Group 6

SEQ ID Fold change > SEQ ID Fold change
NO Fold change from hIL-2 NO Fold change from hIL-2

of hIL-2 from hIL-2 (TF1 + of hIL-2 from hIL-2 (TF1 +
Variants variant (NK-92) IL-2RpP) Variants variant (NK-92) IL-2Rp)
1H3-hIgG1-L6-hIL-2 (D20A/E61W) 244 15 2 1H3-hIgG1-L6-hIL-2 (R38E/D84I) 316 20 1
1H3-hIgG1-L6-hIL-2 (D20A/E61Y) 245 15 2 10 1H3-hIgG1-L6-hIL-2 (R38E/D84L) 317 19 1
1H3-hIgG1-L6-hIL-2 (D20A/E61V) 246 17 3 1H3-hIgG1-L6-hIL-2 (R38E/D84M) 318 20 2
1H3-hIgG1-L6-hIL-2 (D20A/F42N) 247 15 2 1H3-hIgG1-L6-hIL-2 (R38E/D84F) 319 20 2
1H3-hIgG1-L6-hIL-2 (D20A/F42Q) 248 15 2 1H3-hIgG1-L6-hIL-2 (R38E/D84P) 320 20 1
1H3-hIgG1-L6-hIL-2 (D20A/F42E) 249 16 1 1H3-hIgG1-L6-hIL-2 (R38E/D84S) 321 21 1
1H3-hIgG1-L6-hIL-2 (D20A/F42G) 250 17 2 1H3-hIgG1-L6-hIL-2 (R38E/D84T) 322 20 1
1H3-hIgG1-L6-hIL-2 (D20A/F42I) 251 17 2 15 1H3-hIgG1l-L6-hIL-2 (R3BE/DB4W) 323 21 1
1H3-hIgG1-L6-hIL-2 (D20A/F42L) 252 14 2 1H3-hIgG1-L6-hIL-2 (R38E/D84Y) 324 21 1
1H3-hIgG1-L6-hIL-2 (D20A/F42M) 253 15 2 1H3-hIgG1-L6-hIL-2 (R38E/D84V) 325 22 1
1H3-hIgG1-L6-hIL-2 (D20A/F42P) 254 17 2 1H3-hIgG1-L6-hIL-2 (R38E/92A) 326 22 1
1H3-hIgG1-L6-hIL-2 (D20A/F42S) 255 15 2 1H3-hIgG1-L6-hIL-2 (R38E/I92R) 327 22 2
1H3-hIgG1-L6-hIL-2 (D20A/F42T) 256 16 2 1H3-hIgG1-L6-hIL-2 (R38E/I92N) 328 22 1
1H3-hIgG1-L6-hIL-2 (D20A/F42W) 257 16 2 1H3-hIgG1-L6-hIL-2 (R38E/192Q) 329 22 1
1H3-hIgG1-L6-hIL-2 (D20A/F42Y) 258 17 2 20" 113-hIgG1-L6-hIL-2 (R38E/I92E) 330 22 2
1H3-hIgG1-L6-hIL-2 (D20A/F42V) 259 18 2 1H3-hIgG1-L6-hIL-2 (R38E/192G) 331 22 1
1H3-hIgG1-L6-hIL-2 (D20A/Y45A) 260 15 2 1H3-hIgG1-L6-hIL-2 (R38E/192H) 332 21 1
1H3-hIgG1-L6-hIL-2 (D20A/Y45N) 261 14 2 1H3-hIgG1-L6-hIL-2 (R38E/92L) 333 17 1
1H3-hIgG1-L6-hIL-2 (D20A/Y45D) 262 18 3 1H3-hIgG1-L6-hIL-2 (R38E/192K) 334 24 3
1H3-hIgG1-L6-hIL-2 (D20A/Y45Q) 263 17 3 1H3-hIgG1-L6-hIL-2 (R38E/92M) 335 20 1
1H3-hIgG1-L6-hIL-2 (D20A/Y45E) 264 18 3 25 1H3-hIgG1-L6-hIL-2 (R38E/I92F) 336 16 1
1H3-hIgG1-L6-hIL-2 (D20A/Y45G) 265 18 2 1H3-hIgG1-L6-hIL-2 (R38E/192P) 337 24 5
1H3-hIgG1-L6-hIL-2 (D20A/Y45H) 266 16 2 1H3-hIgG1-L6-hIL-2 (R38E/192S) 338 22 2
1H3-hIgG1-L6-hIL-2 (D20A/Y451) 267 13 2 1H3-hIgG1-L6-hIL-2 (R38E/92T) 339 22 1
1H3-hIgG1-L6-hIL-2 (D20A/Y45L) 268 13 2 1H3-hIgG1-L6-hIL-2 (R38E/I92W) 340 23 1
1H3-hIgG1-L6-hIL-2 (D20A/Y45M) 269 16 3 1H3-hIgG1-L6-hIL-2 (R38E/192Y) 341 21 1
1H3-hIgG1-L6-hIL-2 (D20A/Y45F) 270 13 2 30 1H3-hIgG1-L6-hIL-2 (R38E/I92V) 342 21 1
1H3-hIgG1-L6-hIL-2 (D20A/Y45P) 271 25 4 1H3-hIgG1-L6-hIL-2 (R38E/H16E) 343 25 3
1H3-hIgG1-L6-hIL-2 (D20A/Y45S) 272 14 3 1H3-hIgG1-L6-hIL-2 (R38K/D20A) 344 17 3
1H3-hIgG1-L6-hIL-2 (D20A/Y45T) 273 24 3
1H3-hIgG1-L6-hIL-2 (D20A/Y45W) 274 19 3
1H3-hIgG1-L6-hIL-2 (D20A/Y45V) 275 21 3
1H3-EIgG1-L6-ﬂIL-2 EI92D;F42N; 276 29 5 35 Example 4: Testing for Attenuation of IL.-2 Fusion
1H3-hIgG1-L6-hIL-2 (192D/F42Q 277 29 4 . . .
| H3-hleG1-L6-hL-2 (192D/F42E) 378 P 5 Protelns. for Each of the High-Affinity e}nd
1H3-hIgG1-L6-hIL-2 (I92D/F42G) 279 32 5 Intermediate-Affinity hI[.-2 Receptors with a
1H3-hIgG1-L6-hIL-2 (I92D/F42I) 280 31 4 Cell-Based Potency pSTATS Dose-Titration Screen
1H3-hIgG1-L6-hIL-2 (I92D/F42L) 281 31 5
1H3-hIgG1-L6-hIL-2 (I92D/F42K) 282 26 4 . .
1H3-hlgG1-L6-hIL-2 (192D/F42M) 583 58 5 40 The attenuation of sele.cted antibody-attenuated hIL.-2
1H3-hIgG1-L6-hIL-2 (I92D/F42P) 284 29 4 fusion proteins described in Example 2 (1H3-hIgG1-L6-
1H3-hIgG1-L6-hIL-2 (192D/F428) 285 30 5 hIL-2 fusion protein from Groups 2-6) were tested in
1H3-hlgG1-L6-hIL-2 (192D/F42T) 286 28 3 pSTATS titration curves using the NK-92 and TF1+IL-2Rf
1H3-hIgG1-L6-hIL-2 (I92D/F42W) 287 18 4 11 described in P D
1H3-hIgG1-L6-hIL-2 (192D/F42Y) 288 22 3 cell lines as described 1 Protocol D. o
1H3-hIgG1-L6-hIL-2 (192D/F42V) 289 30 3 45 The gMFI of the Alexa Fluor 647 pSTATS5-positive signal
1H3-hIgG1-L6-hIL-2 (I92D/Y45A) 290 11 3 was used to generate four parameter logistic curves and
1H3-hlgG1-L6-hIL-2 (I92D/Y45N) 291 4 3 GraphPad Prism 7 software was then used to calculate EC,
1H3-hIgG1-L6-hIL-2 (192D/Y45D) 292 29 5 .
1H3-hIgG1-L6-hIL-2 (192D/Y45Q) 203 25 3 values. These values were compared to recombinant hI[.-2
1H3-hIgG1-L6-hIL-2 (I92D/Y4SE) 204 27 4 (thIL-2) control as a measurement of attenuation. Tables
1H3-hIgG1-L6-hIL-2 (192D/Y45G) 295 20 3 50 9-13 summarize the fold change in activity from rhIlL-2
1H3-hIgG1-L6-hIL-2 (192D/Y45H) 296 7 3 calculated using the gMFI of the Alexa Fluor 647 signal.
1H3-hIgG1-L6-hIL-2 (192D/Y451) 297 20 4 . : L e
1H3-hlgG1-L6-hlL-2 (I92D/Y45L) 508 5 3 An increase in the fold change from rhIL-2 was indicative
1H3-hIgG1-L6-hIL-2 (192D/Y45M) 299 14 3 of'the degree of attenuation of hIL.-2 activity. Each antibody-
1H3-hIgG1-L6-hIL-2 (I192D/Y45F) 300 10 3 attenuated hlL-2 fusion protein tested in the pSTATS titra-
1H3-hlgG1-L6-hIL-2 (192D/Y45P) 301 28 4 55 tion curve was also assessed for agonistic activity and
1H3-hIgG1-L6-hIL-2 (192D/Y45S) 302 1 3 . . . R .
1H3-hlgG1-L6-hlL-2 (I92D/Y45T) 303 28 2 characterized as either full, partial, or no activity (inactive).
1H3-hIgG1-L6-hIL-2 (192D/Y45W) 304 27 4 Antibody-attenuated hI[.-2 fusion protein dose-titration
1H3-hIgG1-Lé6-hIL-2 (192D/Y45V) 305 28 5 curves that reached the maximal gMFI level as the rhIlL-2
1H3-hlgG1-L6-hIL-2 (R38E/D20H) 306 17 5 were considered to be variants with full agonist activity.
1H3-hIgG1-L6-hIL-2 (R38E/D20S) 307 17 3 Partial ; L leulated described i
1H3-hIgG1-L6-hIL-2 (F42A/N8SR) 308 18 3 60 Partial agonist a.ct1V1ty. was calculated as escribed 1
1H3-hIgG1-L6-hIL-2 (F42A/N88D) 309 18 3 Example 3. Inactive antibody-attenuated hIl.-2 fusion pro-
1H3-hIgG1-L6-hIL-2 (R38E/D84A) 310 18 1 teins were classified as having less than 10% activity in
1H3-hlgG1-L6-hIL-2 (R38E/DB4N) 311 18 1 comparison to rhI[.-2. Some fold changes from rhIl.-2 could
1H3-hIgG1-L6-hIL-2 (R38E/D84Q) 312 18 1
1H3-hIgG1-L6-hIL-2 (R3SE/DS4E) 313 16 1 not be accurately calculated (denoted as Not Calculated or
1H3-hIgG1-L6-hIL-2 (R38E/D84G) 314 18 1 65 “NC”)using the GraphPad Prism 7 software since a full four
1H3-hIgG1-L6-hIL-2 (R38E/D84H) 315 19 2 parameter logistic curve was not generated and accordingly

these values are an estimate (annotated as * in Tables 9-13).
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However, these variants had greater than 10,000-fold attenu-
ation from rhIl.-2 on graphs (data not shown). This is
denoted on Tables 9-13 as “>10,000 on graph; NC”

Full titration pSTATS curves demonstrated similar find-
ings as presented in Example 3 in which substitutions that
modulated binding to both the alpha chain and the beta chain
substantially attenuated IL-2 activity on the high affinity

60

IL-2 receptor in comparison to single substitutions for
binding to the alpha or beta chain only. The full titration
pSTATS assay was additionally able to differentiate between
variants with substitutions that caused inactivity versus
highly attenuated variants. Finally, comparison of dose-
titration curves illustrated more accurate of levels of attenu-
ation over a fixed concentration assay.

TABLE 9

Fold change from rhIL-2 and agonistic activity on 1H3-hIgG1-L6-hIL-2 fusion
proteins from Group 2

Fold
Fold change

SEQ ID change from Agonistic

NO of from Agonistic rhIL-2  Activity

hIL-2  rhIL-2 Activity (TF1 + (TF1 +
Variants variant (NK-92)  (NK-92) IL-2Rp) IL-2RP)
1H3-hIgG1-L6-hIL-2 (R38A) 46 2 Full 0 Full
1H3-hIgG1-L6-hIL-2 (R38D) 47 55 Full 1 Full
1H3-hIgG1-L6-hIL-2 (R38E) 48 99-136  Full 0 Full
1H3-hIgG1-L6-hIL-2 (F42R) 50 65  Full 0 Full
1H3-hIgG1-L6-hIL-2 (F42D) 52 193 Full 0 Full
1H3-hIgG1-L6-hIL-2 (K43A) 54 3¢ Full 0 Full
1H3-hIgG1-L6-hIL-2 (Y45R) 57 81 < Full 0 Full
1H3-hIgG1-L6-hIL-2 (E61A) 61 3¢ Full 0 Full
1H3-hIgG1-L6-hIL-2 (E61R) 62 22 Full 0 Full
1H3-hIgG1-L6-hIL-2 (E61K) 63 14 % Ful 0 Full
1H3-hIgG1-L6-hIL-2 (E62A) 64 6 < Full 0 Full
1H3-hIgG1-L6-hIL-2 (E62R) 65 >10,000  Partial, 80% 38 Full
1H3-hIgG1-L6-hIL-2 (E62K) 66 2048  Full 10 Full
1H3-hIgG1-L6-hIL-2 (E62Y) 67 18 Full 0 Full
1H3-hIgG1-L6-hIL-2 (E68K) 70 2¢ Full 0 Full
1H3-hIgG1-L6-hIL-2 (E68R) 71 3¢ Full 0 Full
1H3-hIgG1-L6-hIL-2 (L72R) 74 2¢ Full 1 Full
1H3-hIgG1-L6-hIL-2 (L72D) 76 44 Ful 0 Full
1H3-hIgG1-L6-hIL-2 (L72H) 77 19 Partial, 80% 0 Full
1H3-hIgG1-L6-hIL-2 79 479 Partial, 80% NT NT
(R38D/E61R)
1H3-hIgG1-L6-hIL-2 80 598  Full NT NT
(R38D/E61R/KA43E)
1H3-hIgG1-L6-hIL-2 81 360-1426  Full 0 Full

(T3A/FA42A/Y45A/L72G/C125A)

NT = not tested

2 =TFold change is an estimate only since a full four parameter logistic curve was not reached

TABLE 10

Fold change from rhIL-2 and agonistic activity on 1H3-hIgG1-L6-hIL-2 fusion
proteins variants from Group 3

Fold
Fold change
SEQ ID change from Agonistic
NO of from Agonistic thIL-2 Activity
hIL-2  rhIL-2 Activity (TF1 + (TF1 +
Variants variant (NK-92) (NK-92) IL-2Rp) IL-2Rp)
1H3-hIgG1-L6-hIL-2 (H16E) 87 63 Full 63 Full
1H3-hIgG1-L6-hIL-2 (L19A) 88 0  Full 0 Full
1H3-hIgG1-L6-hIL-2 (D20I) 89 NT NT >10,000 on  Inactive
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (D20S) 90 28  Partial, 80% 277 ¢ Partial, 80%
1H3-hIgG1-L6-hIL-2 (D20H) 91 >10,000 *  Partial, 90% 2767 @ Partial, 50%
1H3-hIgG1-L6-hIL-2 (D20W) 93 NT NT >10,000 on  Inactive
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (D20Y) 94 >10,000 ¢ Partial, 50-70% 84-143 ¢ Partial, 80%
1H3-hIgG1-L6-hIL-2 (D20R) 95 NT NT >10,000 on  Inactive
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (D20F) 96 NT NT >10,000 on  Inactive
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (D84A) 98 NT NT 14 Full
1H3-hIgG1-L6-hIL-2 (D84R) 99 16  Full 244 « Partial, 70%
1H3-hIgG1-L6-hIL-2 (D84K) 100 14 Partial, 90% 195 ¢ Full
1H3-hIgG1-L6-hIL-2 (N88Y) 102 NT NT >10,000 on  Inactive

graph, NC ¢
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TABLE 10-continued

Fold change from rhIL-2 and agonistic activity on 1H3-hIgG1-L6-hIL-2 fusion
proteins variants from Group 3

Fold
Fold change
SEQ ID change from Agonistic
NO of from Agonistic rhiL-2 Activity
hIL-2  rhIL-2 Activity (TF1 + (TF1 +
Variants variant (NK-92)  (NK-92) IL-2Rp) IL-2Rp)
1H3-hIgG1-L6-hIL-2 (N88D) 103 21 Partial, 90% 130 Full
1H3-hIgG1-L6-hIL-2 (N88R) 104 5-27 Partial, 80%-Full 289-556 Partial, 40%
1H3-hIgG1-L6-hIL-2 (N88E) 105 NT NT >10,000 on  Partial, 40%
graph, NC
1H3-hIgG1-L6-hIL-2 (N88F) 106 NT NT >10,000 on  Inactive
graph, NC
1H3-hIgG1-L6-hIL-2 (N88I) 107 NT NT >10,000 on  Inactive
graph, NC
1H3-hIgG1-L6-hIL-2 (I92Y) 109 NT NT 1 Full
1H3-hIgG1-L6-hIL-2 (I928) 110 NT NT 8 Full
1H3-hIgG1-L6-hIL-2 (I92R) 112 NT NT 31 Full
1H3-hIgG1-L6-hIL-2 (I92D) 113 8-20 Full 68-365 ¢ Partial, 70-90%
1H3-hIgG1-L6-hIL-2 (E95R) 116 NT NT 5 Full
1H3-hIgG1-L6-hIL-2 (D20T) 92 8  Full 167 « Partial, 80%
1H3-hIgG1-L6-hIL-2 (D20A) 31 21 Partial, 80% 117 ¢ Partial, 80%
1H3-hIgG1-L6-hIL-2 94 52 Partial, 80% 2159 @ Partial, 30%
(D20Y/H16E)
1H3-hIgG1-L6-hIL-2 119 >10,000 *  Partial, 40% 30« Partial, 20%
(D20Y/H16A)
1H3-hIgG1-L6-hIL-2 120 >10,000 *  Partial, 40% 343 @ Partial, 20%
(D20Y/H16Y)
1H3-hIgG1-L6-hIL-2 121 >10,000 *  Partial, 20% 4 Partial, 10%
(D20Y/I924A)
1H3-hIgG1-L6-hIL-2 122 >10,000 *  Partial, 10% 12¢ Partial, 10%
(D20Y/1928)

NT = Not Tested; NC = Not Calculated by GraphPad Prism 7
2 =TFold change is an estimate only since a full four parameter logistic curve was not reached

TABLE 11

Fold change from rhIL.-2 and agonistic activity on 1H3-hIgG1-1.6-hIL.-2 fusion proteins from Group 4

SEQ ID Fold change Agonistic
NO of Fold change Agonistic from rhIL-2  Activity
hIL-2 from rhIL-2  Activity (TF1 + (TF1 +
Variants varlant  (NK-92) (NK-92) IL-2Rp) IL-2Rp)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 (E15A) 82 184 Full 20 Full
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 (D20I) 89 >10,000 # Partial, 80% >10,000 on  Inactive
graph, NC ¢
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 (D20S) 90 2403 Full >10,000 on  Inactive
graph, NC ¢
1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 (D20H) 91 >10,000 # Partial, 80% >10,000 on  Inactive
graph, NC ¢
1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 (D20W) 93 >10,000 ¢ Partial, 60% >10,000 on  Inactive
graph, NC ¢
1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 (D20Y) 94 >10,000 # Partial, 90% >10,000 on  Inactive
graph, NC ¢
1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 (D20R) 95 >10,000 ¢ Partial, 80% >10,000 on  Inactive
graph, NC ¢
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 (D20F) 96 >10,000 # Partial, 70% >10,000 on  Inactive
graph, NC ¢
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 (D84K) 100 >10,000 Full >10,000 on  Inactive
graph, NC ¢
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 (S87A) 101 305 Full 44 Full
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 (N88Y) 102 >10,000 # Partial, 50% >10,000 on  Inactive
graph, NC ¢
1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 (N88D) 103 393 Full >10,000 on  Inactive
graph, NC ¢
1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 (N88R) 104 274 Full >10,000 on  Inactive
graph, NC ¢
1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 (N8SE) 105 >10,000 # Full >10,000 on  Inactive
graph, NC ¢

1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 (N88F) 106 >10,000 ¢ Partial, 80% >10,000 on  Inactive
graph, NC ¢
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Fold change from rhIL-2 and agonistic activity on 1H3-hIgG1-L6-hIL-2 fusion proteins from Group 4

SEQ ID Fold change Agonistic

NO of Fold change Agonistic from rhIL-2  Activity

hIL-2 from rhIL-2  Activity (TF1 + (TF1 +
Variants varlant  (NK-92) (NK-92) IL-2Rp) IL-2Rp)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 (N88I) 107 7780 Full >10,000 on  Inactive

graph, NC ¢

1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 (I92A) 108 26 Full 95 Full
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 (E95A) 115 30 Full 16 Full
1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 (E95K) 117 792 Full 434 « Partial, 60%

NC = Not Calculated by GraphPad Prism 7

2 =TFold change is an estimate only since a full four parameter logistic curve was not reached

TABLE 12

Fold change from rhIl.-2 and agonistic activity on 1H3-hIgG1-1.6-hIL.-2 fusion proteins from Group 35

SEQ ID Fold change Agonistic
NO of Fold change Agonistic from rhIL-2  Activity
hIL-2  from rhIL-2  Activity (TF1 + (TF1 +
Variants variant  (NK-92) (NK-92) IL-2Rp) IL-2Rp)
1H3-hIgG1-L6-hIL-2 (F42K/D20A) 129 >10,000 ¢ Partial, 30% 219 ¢ Partial, 50%
1H3-hIgG1-L6-hIL-2 (F42A/D20A) 130 >10,000 ¢ Partial, 70% 96 « Partial, 70%
1H3-hIgG1-L6-hIL-2 (R38N/D20A) 134 4497 Partial, 70% 121 ¢ Partial, 70%
1H3-hIgG1-L6-hIL-2 (R38G/D20A) 135 2811 Partial, 70% 139 ¢ Partial, 70%
1H3-hIgG1-L6-hIL-2 (R38H/D20A) 136 1752 Partial, 80% 107 ¢ Partial, 70%
1H3-hIgG1-L6-hIL-2 (R38/D20A) 137 658 Partial, 70% 107 # Partial, 60%
1H3-hIgG1-L6-hIL-2 (R38L/D20A) 138 532 Partial, 80% 125« Partial, 70%
1H3-hIgG1-L6-hIL-2 (R38M/D20A) 139 786 Partial, 90% 85 @ Partial, 90%
1H3-hIgG1-L6-hIL-2 (R38F/D20A) 140 1072 Partial, 80% 124« Partial, 90%
1H3-hIgG1-L6-hIL-2 (R38P/D20A) 142 337 Partial, 70% 337« Partial, 80%
1H3-hIgG1-L6-hIL-2 (R38S/D20A) 142 571 Partial, 70% 571« Partial, 90%
1H3-hIgG1-L6-hIL-2 (R38V/D20A) 146 765 Partial, 70% 765 < Partial, 90%
1H3-hIgG1-L6-hIL-2 (R38A/D20A) 147 619 Partial, 80% 70« Partial, 70%
1H3-hIgG1-L6-hIL-2 (R38Q/D20A) 148 4700 Partial, 80% 91« Partial, 70%
1H3-hIgG1-L6-hIL-2 (D20A/R38E) 149 >10,000 ¢ Partial, 60%-Full 409 ¢ Partial, 50%
1H3-hIgG1-L6-hIL-2 (R38D/D20A) 150 >10,000 ¢ Partial, 70% 172 ¢ Partial, 70%
1H3-hIgG1-L6-hIL-2 (K43E/D20A) 151 584 Partial, 90% 231 ¢ Partial, 70%
1H3-hIgG1-L6-hIL-2 (F42R/192D) 159 801 ¢ Partial, 40% 524 Partial, 80%
1H3-hIgG1-L6-hIL-2 (F42H/I92D) 160 194 Full 801 ¢ Partial, 80%
1H3-hIgG1-L6-hIL-2 (F42A/192D) 161 338 ¢ Partial, 70% 194 ¢ Full
1H3-hIgG1-L6-hIL-2 (R38D/I92D) 170 >10,000 ¢ Partial, 80% 338 ¢ Partial, 80%
1H3-hIgG1-L6-hIL-2 (R38E/I92D) 171 >10,000 ¢ Partial, 70% 514 Partial, 80%
1H3-hIgG1-L6-hIL-2 (R38Q/192D) 172 561 Full 48 ¢ Partial, 90%
1H3-hIgG1-L6-hIL-2 (R38E/D84R) 175 >10,000 ¢ Partial, 60% 504 Partial, 80%
1H3-hIgG1-L6-hIL-2 (R38E/D84K) 176 >10,000 ¢ Partial, 40% 45 Partial, 80%
1H3-hIgG1-L6-hIL-2 (R38D/E61R/D20A) 179 >10,000 on  Partial, 40% 62 Partial, 70%
graph, NC
1H3-hIgG1-L6-hIL-2 (R38E/E61R/D20A) 180 >10,000 ¢ Partial, 90% 181 ¢ Partial, 60%
1H3-hIgG1-L6-hIL-2 (R38Q/E61R/D20A) 181 >10,000 ¢ Partial, 40% 115« Partial, 80%
1H3-hIgG1-L6-hIL-2 (R38A/E61R/D20A) 182 >10,000 ¢ Partial, 40% 130 # Partial, 60%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/R38A) 183 149-199 Partial, 70-80% 157 ¢ Partial, 70%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/R38D) 184 >10,000 Partial, 60-70% 84-508 ¢ Full
1H3-hIgG1-L6-hIL-2 (D20A/E95A/R38E) 185 >10,000 ¢ Partial, 70-90%  188-427 ¢ Partial,
70%-Full
1H3-hIgG1-L6-hIL-2 (D20A/E95A/R38Q) 186 3725 Partial, 70% 124-413 < Partial,
80%-Full
1H3-hIgG1-L6-hIL-2 (D20A/E95A/F42R) 187 >10,000 ¢ Partial, 70% 87 ¢ Partial, 60%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/F42A) 188 3000-5718 # Partial, 90% 45-244 ¢ Partial,
70%-Full
1H3-hIgG1-L6-hIL-2 (D20A/E95A/F42D) 189 >10,000 ¢ Partial, 10% 1451 ¢ Partial, 30%
1H3-hIgG1-L6-hIL-2 (D20A/E9SA/F42H) 190 3579 Partial, 80% 411 ¢ Full
1H3-hIgG1-L6-hIL-2 (D20A/E95A/F42K) 191 >10,000 ¢ Partial, 50% 827 Partial, 60%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/KA43E) 193 386-553 Partial, 80-90% 46-142 ¢ Partial, 50-0%
1H3-hIgG1-L6-hIL-2 (D20A/E9SA/Y4A5A) 195 62 Partial, 90% 300 ¢ Partial, 70%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/Y45K) 196 7951 ¢ Partial, 70% 205« Partial, 60%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/Y45R) 198 >10,000 ¢ Partial, 80% 293 ¢ Partial, 60%
1H3-hIgG1-L6-hIL-2 (D20A/E9SA/E61A) 199 367 Partial, 80% 195 ¢ Partial, 60%
1H3-hIgG1-L6-hIL-2 (D20A/E9SA/E62A) 200 3265 ¢ Partial, 70% 230« Partial, 50%
1H3-hIgG1-L6-hIL-2 (D20A/E9SA/E62R) 201 >10,000 ¢ Inactive, 5% >10,000 on  Partial, 10%
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (D20A/E9SA/E62K) 202 >10,000 ¢ Inactive, 10% >10,000 on  Partial, 10%

graph, NC ¢
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Fold change from rhil.-2 and agonistic activity on 1H3-hIgG1-1.6-hIl.-2 fusion proteins from Group 5

SEQ ID Fold change Agonistic
NO of Fold change Agonistic from rhIL-2  Activity
hIL-2  from rhIL-2  Activity (TF1 + (TF1 +
Variants variant  (NK-92) (NK-92) IL-2Rp) IL-2Rp)
1H3-hIgG1-L6-hIL-2 (D20A/E9SA/E62Y) 203 >10,000 ¢ Partial, 70% 265« Partial, 40%
1H3-hIgG1-L6-hIL-2 (D20A/E9SA/E6RY) 204 131 Partial, 80% 61° Partial, 50%
1H3-hIgG1-L6-hIL-2 (D20A/E9SA/E68A) 205 45 Partial, 60% 620 Partial, 60%
1H3-hIgG1-L6-hIL-2 (D20A/E9SA/E68L) 206 187 Partial, 80% 172 ¢ Partial, 40%
1H3-hIgG1-L6-hIL-2 (D20A/E9SA/L72R) 208 1178 Full 499 « Partial, 70%
1H3-hIgG1-L6-hIL-2 (D20A/E9SA/L72D) 210 >10,000 ¢ Partial, 70% 456-504 ¢ Partial, 60-70%
1H3-hIgG1-L6-hIL-2 (D20A/E9SA/L72H) 211 798 Partial, 70% 117 ¢ Partial, 70%
1H3-hIgG1-L6-hIL-2 214 >10,000 ¢ Partial, 60-70% 155 185 ¢ Partial, 70%
(D20A/E95 A/F42K/Y45R)
1H3-hIgG1-L6-hIL-2 213 840 ¢ Partial, 70% 155 ¢ Partial, 70%
(F42K/Y45R/D20A/S87TA)
1H3-hIgG1-L6-hIL-2 (D20A/R38E/C125A) 215 >10,000 on  Partial, 50% 183-584 Partial, 50-70%
graph, NC ¢
hlgG1-L6-hIL-2(T3A/D20A/R38E) 216 >10,000 ¢ Partial, 60-90% 77-484 ¢ Partial, 60%
1H3-hIgG1-L6-hIL-2 217 >10,000 ¢ Partial, 90% 218-512 ¢ Partial, 50-60%
(T3A/D20A/R38E/C125A)
1H3-hIgG1-L6-hIL-2(A1-3APT/D20A/R38E) 218 24-69 Full 6 Full
1H3-hIgG1-L6-hIL-2 (Al- 219 49-619 Partial, 30-70%  165-619 ¢ Partial, 40-50%
3APT/D20A/R38E/C125A)
1H3-hIgG1-L6-hIL-2 (R38E/Q126D) 225 >10,000 on  Partial, 60% >10,000 on  Partial, 40%
graph, NC ¢ graph, NC ¢
1H3-hIgG1-L6-hIL-2 (F42K/Y45R/Q126D) 228 >10,000 ¢ Partial, 60% 226 ¢ Partial, 50%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/Q126D) 229 >10,000 on  Inactive >10,000 on  Inactive
graph, NC ¢ graph, NC ¢

NC = Not Calculated by GraphPad Prism 7
2 =TFold change is an estimate only since a full four parameter logistic curve was not reached

TABLE 13

Fold change from rhII.-2 and agonistic activity on 1H3-hlgG1-1.6-hII.-2 fusion proteins from Group 6

SEQ ID Fold change Agonistic
NO of Fold change Agonistic from rhIL-2 Activity
hIL-2 from rhIL-2 Activity (TF1 + (TF1 +
Variants variant (NK-92) (NK-92) IL-2Rp) IL-2Rp)
1H3-hIgG1-L6-hIL-2 247 >10,000 # Partial, 60% >10,000 on Partial, 80%
(D20A/F42N) graph, NC
1H3-hIgG1-L6-hIL-2 248 >10,000 # Partial, 50% 16 # Partial, 70%
(D20A/F42Q)
1H3-hIgG1-L6-hIL-2 254 >10,000 # Partial, 60% 13 Partial, 80%
(D20A/FA2P)
1H3-hIgG1-L6-hIL-2 255 >10,000 # Partial, 60% 17 # Partial, 40%
(D20A/FA2S)
1H3-hIgG1-L6-hIL-2 264 4717 Partial, 80% 324 Partial, 50%
(D20A/Y45E)
1H3-hIgG1-L6-hIL-2 277 >10,000 # Partial, 50% 24« Partial, 70%
(192D/F42Q)
1H3-hIgG1-L6-hIL-2 280 >10,000 ¢ Partial, 30% 117 @ Partial, 20%
(192D/F421)
1H3-hIgG1-L6-hIL-2 282 >10,000 # Partial, 50% 58« Partial, 90%
(I92D/F42K)
1H3-hIgG1-L6-hIL-2 286 >10,000 ¢ Partial, 60% >10,000 on Partial, 80%
(I92D/F42T) graph, NC
1H3-hIgG1-L6-hIL-2 307 >10,000 # Partial, 50% 25« Partial, 40%
(R38E/D20S)
1H3-hIgG1-L6-hIL-2 308 >10,000 ¢ Partial, 70% 34« Partial, 30%
(F42A/N88R)

NC = Not Calculated by GraphPad Prism

% = Fold change is an estimate only since a full four parameter logistic curve was not reached

Example 5: Testing for Attenuation for the
High-Affinity and Intermediate-Affinity hiI[.-2
Receptor with Cell-Based Proliferation Assays

The attenuation of IL-2 activity of antibody-attenuated 65

hIL-2 fusion proteins from Groups 1-6 in Example 2 (2D12-
mlgG1-D265A-L.6-hIL-2, 2D12-h1gG1-L6-hIL-2, and 1H3-

60 hlgG1-L6-hIL-2 fusion proteins) were tested in proliferation
assays in both the NK-92 and TF1+IL-2Rf cell lines as
described in Protocol E. The results of the assays are
provided in Tables 14-19.

Selected 1H3-hlgG1-L6-hIL.-2 fusion proteins with sub-
stantial attenuation in the pSTATS titration curves from
Example 4 were tested in this cell-based proliferation assay.
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pSTATS is a downstream read-out of IL-2 activity and
assays require only 10 minutes of stimulation which may be
a small snapshot of IL.-2 dependent activity. For proliferation
assays, cells were incubated with 2D12-mIgG1-D265A-1.6-
hIL-2, 2D12-h1gG1-L6-hIL-2, 1H3-hIgG1-L6-hIL-2 fusion
proteins, or recombinant hI[.-2 control for 3-4 days, provid-
ing a more physiological relevant read-out of I1.-2 depen-
dent activity in vivo. Other 2D12-mlIgG1-D265A-1.6-hIl-2
and 2D12-hlgG1-L6-hIL-2 fusion proteins that were gener-
ated but not tested in a pSTATS assay were assayed for 1L.-2
dependent activity using this proliferation assay.

Similar to cell-based pSTATS dose-titration experiments,
the calculated EC,, as determined from relative lumines-

10

68

cence units (RLU) instead of gMFI and analysis of the
results were performed identically to Example 4 once ECs,
was calculated. Similar to results identified in Example 4,
proliferation curves demonstrated that some substitutions
that modulated binding to both the alpha chain and beta
chain substantially attenuated I[.-2 activity on the high
affinity receptor in comparison to single substitutions for
binding to the alpha or beta chain only. These selected
1H3-hIgG1-L.6-hIl.-2 fusion proteins were also tested for
proliferation on the TF1+IL-2Rp cell line and demonstrated
that some of these same substitutions substantially attenu-
ated IL-2 activity on the intermediate affinity receptor.

TABLE 14

Fold change from rhIL-2 and agonistic activity on 2D12-mIgG1-D265A-1L6-hIL-2 or 2D12-hIgG1-L6-hIL-2
fusion proteins from Group 1 in a cell-based proliferation assay

SEQ ID Fold change Agonistic
NO Fold change Agonistic  from rhIL-2  Activity
of hIL-2 from rhIL-2 Activity  (TF1 + (TF1 +
Variants varlant  (NK-92) (NK-92) IL-2Rp) IL-2Rp)
2D12-mlgG1-D265A-L6-hIL-2 (F42K) 1 2 Full 0 Full
2D12-mlgG1-D265A-L6-hIL-2 (Y45R) 60 3 Full 2 Full
2D12-hIgG1-L6-hIL-2 (V69A) 2 0 Full 0 Full
2D12-hIgG1-L6-hIL-2 (V69E) 3 13 Partial, 60% 83 Full
2D12-hlgG1-L6-hIL-2 (V69H) 6 41 Partial, 60% 544 Full
2D12-hIgG1-L6-hIL-2 (V69K) 8 >10,000 on Inactive 3033 Partial, 40%
graph, NC *
2D12-hIgG1-L6-hIL-2 (V69L) 9 1 Full 1 Full
2D12-hIgG1-L6-hIL-2 (V69F) 4 0 Full 1 Full
2D12-hIgG1-L6-hIL-2 (V69G) 5 108 Full 396 Full
2D12-hIgG1-L6-hIL-2 (V69I) 7 1 Full 1 Full
2D12-hlgG1-L6-hIL-2 (V69M) 10 2 Full 3 Full
2D12-hIgG1-L6-hIL-2 (V69Q) 11 7 Full 16 Full
2D12-mlgG1-D265A-L6-hIL-2 (V69R) 581 2392 Partial, 70% 2973 Partial, 50%
2D12-hIgG1-L6-hIL-2 (V69S) 12 6 Full 13 Full
2D12-hIgG1-L6-hIL-2 (V69T) 13 3 Full 3 Full
2D12-hIgG1-L6-hIL-2 (V69W) 14 0 Full 1 Full
2D12-hIgG1-L6-hIL-2 (V69Y) 15 1 Full 1 Full
2D12-mlgG1-D265A-L6-hIL-2 (D20A) 31 1 Full >10,000 # Full
2D12-mlgG1-D265A-L6-hIL-2 (D20N) 32 0 Full >10,000 # Full
2D12-mlgG1-D265A-L6-hIL-2 (D20K) 33 4 Full >10,000 on  Inactive
graph, NC ¢
2D12-mlgG1-D265A-L6-hIL-2 (N88A) 34 0 Full 2289 Full
2D12-mlgG1-D265A-L6-hIL-2 (N88G) 35 0 Full 2978 Full
2D12-mlgG1-D265A-L6-hIL-2 (N88H) 36 1-3 Full >10,000 on  Inactive
graph, NC ¢
2D12-mlgG1-D265A-L6-hIL-2 (N88K) 37 564-9557  Partial, 40% >10,000 on  Inactive
graph, NC ¢
2D12-mlgG1-D265A-L6-hIL-2 375 0-12 Full 118 Full
(Q126L)
2D12-mlgG1-D265A-L6-hIL-2 376 0-3 Full 40 Full
(Q126E)
2D12-mlgG1-D265A-L6-hIL-2 16 44 Full >10,000 on  Inactive
(F42K/F44K) graph, NC ¢
2D12-mlgG1-D265A-L6-hIL-2 17 1-2 Full 0-3 Full
(F42K/Y45R)
2D12-mlgG1-D265A-L6-hIL-2 18 1500 Partial, 80% 841 Partial, 80%
(F42K/V69R)
2D12-mlgG1-D265A-L6-hIL-2 19 1 Full 3 Full
(Y45R/VE9R)
2D12-mlgG1-D265A-L6-hIL-2 38 1 Full >10,000 on  Inactive
(D20A/D84A) graph, NC ¢
2D12-mlgG1-D265A-L6-hIL-2 39 0 Full >10,000 on  Partial, 40%
(D20A/E15A) graph, NC ¢
2D12-mlgG1-D265A-L6-hIL-2 40 0 Full >10,000 # Full
(D20A/E95A)
2D12-mlgG1-D265A-L6-hIL-2 41 6 Partial, 60% >10,000 on  Inactive
(D20A/N88A) graph, NC ¢
2D12-mlgG1-D265A-L6-hIL-2 42 0 Full >10,000 # Full
(D20A/S87TA)
2D12-mlgG1-D265A-L6-hIL-2 43 0 Full >10,000 on  Inactive
(D84A/N8RA) graph, NC ¢
2D12-mlgG1-D265A-L6-hIL-2 44 0 Full 4201 Partial, 80%

(E15A/N88A)
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TABLE 14-continued

Fold change from rhIL-2 and agonistic activity on 2D12-mIgG1-D265A-L6-hIL-2 or 2D12-hIgG1-L6-hIL-2
fusion proteins from Group 1 in a cell-based proliferation assay

SEQ ID Fold change Agonistic
NO Fold change Agonistic  from rthIL-2  Activity
of hIL-2 from rhIL-2 Activity (TF1 + (TF1 +
Variants variant  (NK-92) (NK-92) IL-2Rp) IL-2Rp)
2D12-mIgG1-D265A-L6-hIL-2 45 0 Full 1521 Full
(S87A/N8BA)
2D12-mIgG1-D265A-L6-hIL-2 20 NT NT 0 Full
(F42K/F44K/Y45R)
2D12-mIgG1-D265A-L6-hIL-2 574 0-1 Full 0-3 Full
(F42A/Y4A5A/L72G)
2D12-mIgG1-D265A-L6-hIL-2 21 1 Full 0 Full
(R38A/F42K/Y45R)
2D12-mIgG1-D265A-L6-hIL-2 22 1-3 Full 0 Full
(R38E/F42K/Y45R)
2D12-mIgG1-D265A-L6-hIL-2 23 0 Full 3 Full
(K43E/FA2K/Y45R)
2D12-mIgG1-D265A-L6-hIL-2 24 0 Full 3 Full
(K43T/FA2K/Y45R)
2D12-mIgG1-D265A-L6-hIL-2 25 1 Full 0-3 Full
(F42K/Y45R/E62A)
2D12-mIgG1-D265A-L6-hIL-2 26 1 Full 0-2 Full
(P65R/FA2K/Y45R)
2D12-mIgG1-D265A-L6-hIL-2 27 1 Full 0-2 Full
(P65S/FA2K/Y45R)
2D12-mIgG1-D265A-L6-hIL-2 28 1 Full 0-4 Full
(V69A/FA2K/Y45R)
2D12-mIgG1-D265A-L6-hIL-2 29 1 Full 0-5 Full
(V69D/FA2K/Y45R)
2D12-mIgG1-D265A-L6-hIL-2 30 1-4 Full 0-6 Full
(V69R/F42K/Y45R)

NT = Not Tested
NC = Not Calculated by GraphPad Prism 7
2 =TFold change is an estimate only since a full four parameter logistic curve was not reached

TABLE 15

Fold change from rhIL-2 and agonistic activity on 1H3-hIgG1-L6-hIL-2 fusion proteins from
Group 2 in a cell-based proliferation assay

SEQ ID Fold change Agonistic

NO Fold change Agonistic from rhIL-2  Activity

of hIL-2 from rhIL-2  Activity (TF1 + (TF1+
Variants variant  (NK-92) (NK-92) IL-2Rp) IL-2Rp)
1H3-hIgG1-L6-hIL-2 (R38A) 46 0 Full 1 Full
1H3-hIgG1-L6-hIL-2 (R38D) 47 3 Full 0 Full
1H3-hIgG1-L6-hIL-2 (R38E) 48 7 Full 1 Full
1H3-hIgG1-L6-hIL-2 (F42R) 50 6 Full 0 Full
1H3-hIgG1-L6-hIL-2 (F42D) 52 10 Full 2 Full
1H3-hIgG1-L6-hIL-2 (K43A) 54 14 Full 2 Full
1H3-hIgG1-L6-hIL-2 (Y45R) 60 4 Full 0 Full
1H3-hIgG1-L6-hIL-2 (E61A) 61 0« Full 1 Full
1H3-hIgG1-L6-hIL-2 (E61R) 62 1 Full 1 Full
1H3-hIgG1-L6-hIL-2 (E61K) 63 1 Full 1 Full
1H3-hIgG1-L6-hIL-2 (E62A) 64 1 Full 1 Full
1H3-hIgG1-L6-hIL-2 (E62R) 65 >10,000 on  Inactive 209 Partial, 60%

graph, NC ¢

1H3-hIgG1-L6-hIL-2 (E62K) 66 >10,000 ¢ Partial, 40-70% 67-99 Partial, 60%
1H3-hIgG1-L6-hIL-2 (E62Y) 67 1 Full 1 Full
1H3-hIgG1-L6-hIL-2 (E68K) 70 0 Full 1 Full
1H3-hIgG1-L6-hIL-2 (E68R) 71 1 Full 1 Full
1H3-hIgG1-L6-hIL-2 (L72R) 74 3 Full 3 Full
1H3-hIgG1-L6-hIL-2 (L72D) 76 2 Full 0 Full
1H3-hIgG1-L6-hIL-2 (L72H) 77 1 Full 1 Full
1H3-hIgG1-L6-hIL-2 (R38D/E61R) 79 36 Full 2 Full
1H3-hIgG1-L6-hIL-2 80 27 Full 1 Full

(R38D/E61R/KA3E)
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TABLE 15-continued

Fold change from rhIL-2 and agonistic activity on 1H3-hIgG1-L6-hIL-2 fusion proteins from
Group 2 in a cell-based proliferation assay

SEQ ID Fold change Agonistic

NO Fold change Agonistic from rhIL-2  Activity

of hIL-2 from rhIL-2  Activity (TF1 + (TF1+
Variants variant  (NK-92) (NK-92) IL-2Rp) IL-2Rp)
1H3-hIgG1-L6-hIL-2 81 142 Full 1-2 Partial,
(T3A/FA2A/Y45A/L72G/C125A) 40%-Full

NT = Not Tested

NC = Not Calculated by GraphPad Prism 7
2 =TFold change is an estimate only since a full four parameter logistic curve was not reached

TABLE 16

Fold change from rhIL-2 and agonistic activity on 1H3-hIgG1-L6-hIL-2 fusion proteins from

Group 3 in a cell-based proliferation assay

SEQ ID Fold change Agonistic
NO Fold change Agonistic from rhIL-2  Activity
of hIL-2 from rhIL-2  Activity (TF1 + (TF1+
Variants variant  (NK-92) (NK-92) IL-2Rp) IL-2Rp)
1H3-hIgG1-L6-hIL-2 (H16E) 87 0 Full 34 Full
1H3-hIgG1-L6-hIL-2 (L19A) 88 NT NT 1 Full
1H3-hIgG1-L6-hIL-2 (D20I) 89 NT NT 8 Partial, 50%
1H3-hIgG1-L6-hIL-2 (D20S) 90 1 Full 201-304 Partial,
80%-Full
1H3-hIgG1-L6-hIL-2 (D20H) 91 239 Full 986-6461 ¢ Partial, 50-70%
1H3-hIgG1-L6-hIL-2 (D20W) 93 NT NT >10,000 on  Inactive
graph, NC
1H3-hIgG1-L6-hIL-2 (D20Y) 94 880-2097 ¢ Full 383 Full
1H3-hIgG1-L6-hIL-2 (D20R) 95 NT NT 262-275 Full
1H3-hIgG1-L6-hIL-2 (D20F) 96 NT NT >10,000 on  Inactive
graph, NC
1H3-hIgG1-L6-hIL-2 (D84A) 98 NT NT 21 Full
1H3-hIgG1-L6-hIL-2 (D84R) 99 9 Full 269-455 Partial, 80-90%
1H3-hIgG1-L6-hIL-2 (D84K) 100 4 Full 354-385 Partial,
70%-Full
1H3-hIgG1-L6-hIL-2 (N88Y) 102 NT NT >10,000 on  Inactive
graph, NC
1H3-hIgG1-L6-hIL-2 (N88D) 103 0 Full 115-137 Partial,
70%-Full
1H3-hIgG1-L6-hIL-2 (N88R) 104 1-5 Partial, 959 Partial, 80%
80%-Full
1H3-hIgG1-L6-hIL-2 (N88E) 105 NT NT 1162 Partial, 50%
1H3-hIgG1-L6-hIL-2 (N88F) 106 NT NT >10,000 on  Inactive
graph, NC
1H3-hIgG1-L6-hIL-2 (N88I) 107 NT NT >10,000 on  Inactive
graph, NC
1H3-hIgG1-L6-hIL-2 (I92Y) 109 NT NT 1 Full
1H3-hIgG1-L6-hIL-2 (192S) 110 NT NT 10 Full
1H3-hIgG1-L6-hIL-2 (I92R) 112 NT NT 13 Full
1H3-hIgG1-L6-hIL-2 (I92D) 113 15-20 Full 609-1006 Partial,
90%-Full
1H3-hIgG1-L6-hIL-2 (E95R) 116 NT NT 8 Full
1H3-hIgG1-L6-hIL-2 (D20T) 92 2 Full 124-149 Full
1H3-hIgG1-L6-hIL-2 (D20Y/H16E) 118 5 Full 8076 ¢ Partial, 80%

NT = Not Tested

NC = Not Calculated by GraphPad Prism 7
2 =TFold change is an estimate only since a full four parameter logistic curve was not reached

TABLE 17

Fold change from rhIL-2 and agonistic activity on 1H3-hIgG1-L6-hIL-2
fusion proteins from Group 4 in a cell-based proliferation assay

SEQ ID Fold change  Agonistic
NO of Fold change  Agonistic ~ from rhIL-2 Activity
hIL-2  from rhIL-2 Activity (TF1 + (TF1 +
Variants variant (NK-92) (NK-92) IL-2Rp) IL-2Rp)
1H3-hIgG1-L6-hCD25(1-164)-L.20-hIL-2 82 14 Partial, 90% 13 Partial, 70%

(E15A)
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TABLE 17-continued
Fold change from rhIL-2 and agonistic activity on 1H3-hIgG1-L6-hIL-2
fusion proteins from Group 4 in a cell-based proliferation assay
SEQ ID Fold change  Agonistic
NO of Fold change  Agonistic ~ from rhIL-2 Activity
hIL-2  from rhIL-2 Activity (TF1 + (TF1 +
Variants variant (NK-92) (NK-92) IL-2RB) IL-2RP)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 90 127 Full 8709 “ Partial, 50%
(D20S)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 93 >10,000 on Inactive >10,000 on Inactive
(D20W) graph, NC graph, NC ¢
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 94 >10,000 on  Partial, 50% >10,000 on Inactive
(D20Y) graph, NC graph, NC ¢
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 100 783 Partial, 90% 2051 ¢ Partial, 30%
(D84K)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 101 19 Partial, 90% 20 Partial, 90%
(S87A)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 103 50 Full 3284 “ Partial, 90%
(N88D)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 104 42 Full 6864 < Partial, 50%
(N88R)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2 117 51 Full 164  Partial, 80%
(E95K)
NC = Not Calculated by GraphPad Prism 7
2 =TFold change is an estimate only since a full four parameter logistic curve was not reached
TABLE 18
Fold change from rhIL-2 and agonistic activity on 1H3-hIgG1-L6-hIL-2
fusion proteins from Group 5 in a cell-based proliferation assay
SEQ ID Fold change Agonistic
NO of Fold change Agonistic from rhIL-2 Activity
hIL-2  from rhIL-2 Activity (TF1 + (TF1 +
Variants variant (NK-92) (NK-92) IL-2RP) IL-2RP)
1H3-hIgG1-L6-hIL-2 (F42K/D20A) 129 >10,000 on Partial, 20% 3060 ¢ Full
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (F42A/D20A) 130 >10,000 on Full 2081 Full
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (R38P/D20A) 141 86 Full 761 Full
1H3-hIgG1-L6-hIL-2 (R38S/D20A) 142 140 Full 662 Full
1H3-hIgG1-L6-hIL-2 (R38V/D20A) 146 11 Full 843 Full
1H3-hIgG1-L6-hIL-2 (D20A/R38E) 149 1183-2016  Partial, 70%-Full >10,000 ¢ Partial, 80%-Full
1H3-hIgG1-L6-hIL-2 (R38D/D20A) 150 2262 ¢ Full 680 Full
1H3-hIgG1-L6-hIL-2 (F42R/192D) 159 >10,000 on Partial, 30% 1210 Full
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (F42H/192D) 160 288 Full 242 « Full
1H3-hIgG1-L6-hIL-2 (F42A/192D) 161 >10,000 on Partial, 60% 2275 Partial, 80%
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (R38D/192D) 170 746 ¢ Partial, 90% 172 Full
1H3-hIgG1-L6-hIL-2 (R38E/192D) 171 1611 < Full 116 Full
1H3-hIgG1-L6-hIL-2 (R38E/D84R) 175 >10,000 on Full 147 Full
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (R38E/D84K) 176 >10,000 on Partial, 70% 315 Full
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (R38D/E61R/D20A) 179 >10,000 on Partial, 50% 984 Full
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (R38E/E61R/D20A) 180 >10,000 on Full 417 Full
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (R38Q/E61R/D20A) 181 >10,000 on Partial, 80% 803 Full
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (R38A/E61R/D20A) 182 >10,000 on Partial, 60% 1031 Full
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (D20A/E95A/R38A) 183 42 Partial, 70% 537 Partial, 80%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/R38D) 184 5315 ¢ Partial, 50% 492 Partial, 80%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/R38E) 185 >10,000 on Full 439 Partial, 90%
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (D20A/E95A/R38Q) 186 572 Full 859 Partial, 80%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/F42R) 187 2096 Partial, 70% 356 Partial, 70%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/F42A) 188 369 Partial, 70% 73 Partial, 90%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/F42D) 189 >10,000 on Inactive >10,000 on Inactive
graph, NC ¢ graph, NC ¢
1H3-hIgG1-L6-hIL-2 (D20A/E95A/F42H) 190 641 Partial, 90% 320 Full
1H3-hIgG1-L6-hIL-2 (D20A/E95A/F42K) 191 >10,000 on Inactive 272 Partial, 80%

graph, NC ¢
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TABLE 18-continued
Fold change from rhIL-2 and agonistic activity on 1H3-hIgG1-L6-hIL-2
fusion proteins from Group 5 in a cell-based proliferation assay
SEQ ID Fold change Agonistic
NO of Fold change Agonistic from rhIL-2 Activity
hIL-2  from rhIL-2 Activity (TF1 + (TF1 +
Variants variant (NK-92) (NK-92) IL-2Rp) IL-2Rp)
1H3-hIgG1-L6-hIL-2 (D20A/E95A/KA43E) 193 80 Partial, 90% 1876 ¢ Partial, 70%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/Y45A) 195 25 Full 82 Partial, 90%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/Y45K) 196 >10,000 on Partial, 20% 383 Partial, 60%
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (D20A/E95A/Y45R) 198 >10,000 on Inactive 57 Partial, 50%
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (D20A/E95A/E61A) 199 306 ¢ Partial, 80% 702 Partial, 80%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/E62A) 200 >10,000 on Partial, 20% 661 Partial, 60%
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (D20A/E95A/E62R) 201 >10,000 on Inactive >10,000 on Inactive
graph, NC ¢ graph, NC ¢
1H3-hIgG1-L6-hIL-2 (D20A/E95A/E62K) 202 >10,000 on Inactive >10,000 on Inactive
graph, NC ¢ graph, NC ¢
1H3-hIgG1-L6-hIL-2 (D20A/E95A/E62Y) 203 721 Partial, 40% 982 ¢ Partial, 30%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/E6RY) 204 11 Full 469 Full
1H3-hIgG1-L6-hIL-2 (D20A/E95A/E68A) 205 6 Partial, 50% 535 Partial, 80%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/E68L) 206 15 Full 972 Partial, 60%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/L72R) 208 655 ¢ Partial, 50% 316 Partial, 40%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/L72D) 210 5415 Inactive 125 Partial, 90%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/L72H) 211 583 ¢ Partial, 60% 135 Partial, 80%
1H3-hIgG1-L6-hIL-2 214 >10,000 on Inactive 58-209 Partial, 40-80%
(D20A/E95A/FA2K/Y45R) graph, NC ¢
1H3-hIgG1-L6-hIL-2 213 123 Full 0 Full
(F42K/Y45R/D20A/S87A)
1H3-hIgG1-L6-hIL-2 (D20A/R38E/C125A) 215 >10,000 ¢ Partial, 30-90% 2102 ¢ Partial, 80%
1H3-hIgG1-L6-hIL-2 (T3A/D20A/R38E) 216 2338-5870  Partial, 80%-Full 353-571 Full
1H3-hIgG1-L6-hIL-2 217 >10,000 Full 1086 ¢ Partial, 80%-Full
(T3A/D20A/R38E/C125A)
1H3-hIgG1-L6-hIL-2 (A1-3APT/D20A/R38E) 218 4-16 Full 32 Partial, 90%
1H3-hIgG1-L6-hIL-2 219 >10,000 ¢ Inactive-Partial, 993 ¢ Partial, 60%
(A1-3APT/D20A/R38E/C125A) 50%
1H3-hIgG1-L6-hIL-2 (F42K/Y45R/Q126D) 228 >10,000 ¢ Partial, 50% 597 Partial, 80%
1H3-hIgG1-L6-hIL-2 (D20A/E95A/Q126D) 229 106 < Inactive >10,000 on Inactive
graph, NC ¢
NC = Not Calculated by GraphPad Prism 7
% = Fold change is an estimate only since a full four parameter logistic curve was not reached
TABLE 19
Fold change from rhIL-2 and agonistic activity on 1H3-hIgG1-L6-hIL-2
fusion proteins from Group 6 in a cell-based proliferation assay
SEQ ID Fold change  Agonistic
NO of Fold change  Agonistic  from rhIL-2 Activity
hIL-2  from rhIL-2 Activity (TF1 + (TF1 +
Variants variant (NK-92) (NK-92) IL-2RpP) IL-2Rp)
1H3-hIgG1-L6-hIL-2 (D20A/E61R) 230 3950 ¢ Partial, 10% 278  Partial, 50%
1H3-hIgG1-L6-hIL-2 (D20A/F42N) 247 >10,000 ¢ Partial, 50% 662  Partial, 80%
1H3-hIgG1-L6-hIL-2 (D20A/F42Q) 248 >10,000 on  Partial, 30% 630  Partial, 80%
graph, NC ¢
1H3-hIgG1-L6-hIL-2 (D20A/F421) 251 1307 @ Partial, 20% 494 Partial, 60%
1H3-hIgG1-L6-hIL-2 (D20A/F42L) 252 68 Full 533 Partial, 60%
1H3-hIgG1-L6-hIL-2 (D20A/F42M) 253 53 Full 370  Partial, 50%
1H3-hIgG1-L6-hIL-2 (D20A/F42P) 254 9374 < Partial, 80% 702 Partial, 80%
1H3-hIgG1-L6-hIL-2 (D20A/F42S) 255 1286  Partial, 70% 687  Partial, 70%
1H3-hIgG1-L6-hIL-2 (D20A/F42T) 256 1474 ¢ Partial, 10% 622 Partial, 80%
1H3-hIgG1-L6-hIL-2 (D20A/F42W) 257 414 <« Partial, 70% 400  Partial, 70%
1H3-hIgG1-L6-hIL-2 (D20A/F42Y) 258 322 Partial, 70% 545  Partial, 70%
1H3-hIgG1-L6-hIL-2 (D20A/F42V) 259 5796 ¢ Partial, 30% 579  Partial, 80%
1H3-hIgG1-L6-hIL-2 (D20A/Y45A) 260 61  Partial, 80% 554 Partial, 80%
1H3-hIgG1-L6-hIL-2 (D20A/Y45N) 261 31 Full 390  Partial, 70%
1H3-hIgG1-L6-hIL-2 (D20A/Y45D) 262 363  Partial, 60% 729  Partial, 70%
1H3-hIgG1-L6-hIL-2 (D20A/Y45Q) 263 730 ¢ Partial, 70% 348  Partial, 70%
1H3-hIgG1-L6-hIL-2 (D20A/Y45E) 264 1414 ¢ Partial, 60% 486  Partial, 70%
1H3-hIgG1-L6-hIL-2 (D20A/Y45G) 265 613 ¢ Partial, 80% 392 Partial, 60%
1H3-hIgG1-L6-hIL-2 (D20A/Y45H) 266 420 ¢ Partial, 70% 427  Partial, 60%
1H3-hIgG1-L6-hIL-2 (D20A/Y451) 267 39 Partial, 70% 137  Partial, 30%
1H3-hIgG1-L6-hIL-2 (D20A/Y45L) 268 11 Full 426  Partial, 70%
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TABLE 19-continued
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Fold change from rhIL-2 and agonistic activity on 1H3-hIgG1-L6-hIL-2
fusion proteins from Group 6 in a cell-based proliferation assay

SEQ ID Fold change  Agonistic

NO of Fold change  Agonistic  from rhIL-2 Activity

hIL-2  from rhIL-2 Activity (TF1 + (TF1 +
Variants variant (NK-92) (NK-92) IL-2Rp) IL-2Rp)
1H3-hIgG1-L6-hIL-2 (D20A/Y45M) 269 107 Full 449 Partial, 60%
1H3-hIgG1-L6-hIL-2 (D20A/Y45F) 270 25 Partial, 90% 272 Partial, 50%
1H3-hIgG1-L6-hIL-2 (D20A/Y45P) 271 577 4 Full 710 Full
1H3-hIgG1-L6-hIL-2 (I192D/F42Q) 277 7227 ¢ Partial, 30% 872 Full
1H3-hIgG1-L6-hIL-2 (I192D/F421) 280 4587 ¢ Partial, 10% 3644 < Full
1H3-hIgG1-L6-hIL-2 (I192D/F42K) 282 >10,000 ¢ Partial, 20% 848 < Full
1H3-hIgG1-L6-hIL-2 (I192D/F42T) 286 >10,000 ¢ Partial, 40% 1068 « Full
1H3-hIgG1-L6-hIL-2 (I192D/F42W) 287 405 @ Full 3954 « Full
1H3-hIgG1-L6-hIL-2 (I192D/F42Y) 288 58 Full 106 Full
1H3-hIgG1-L6-hIL-2 (I92D/F42V) 289 1075 @ Partial, 60% 343 Full
1H3-hIgG1-L6-hIL-2 (I92D/Y45A) 290 15 Full 285 Full
1H3-hIgG1-L6-hIL-2 (I92D/Y45Q) 293 53 Full 80 Full
1H3-hIgG1-L6-hIL-2 (I92D/Y45G) 295 41 Full 91 Full
1H3-hIgG1-L6-hIL-2 (I92D/Y45M) 299 7 Full 146 Full
1H3-hIgG1-L6-hIL-2 (I192D/Y45F) 300 33 Full 1650 « Full
1H3-hIgG1-L6-hIL-2 (I92D/Y45S) 302 20 Full 306 Full
1H3-hIgG1-L6-hIL-2 (R38E/D20H) 306 13 Inactive 2945  Partial, 40%
1H3-hIgG1-L6-hIL-2 (R38E/D20S) 307 >10,000 on  Partial, 50% 626 Full

graph, NC ¢
1H3-hIgG1-L6-hIL-2 (F42A/N88R) 308 8351 ¢ Partial, 70% 1456 Full
1H3-hIgG1-L6-hIL-2 (F42A/N88D) 309 1966 ¢ Full 86 Full
1H3-hIgG1-L6-hIL-2 (R38E/I92K) 334 >10,000 ¢ Partial, 70% 239 Full
1H3-hIgG1-L6-hIL-2 (R38E/192P) 337 >10,000 on Inactive >10,000 on Inactive
graph, NC “ graph, NC ¢

1H3-hIgG1-L6-hIL-2 (R38E/H16E) 343 658 < Full 58 Full
1H3-hIgG1-L6-hIL-2 (R38K/D20A) 344 66 Full 369  Partial, 70%

NC = Not Calculated by GraphPad Prism 7

% = Fold change is an estimate only since a full four parameter logistic curve was not reached

Example 6: Generation of Anti-hPD-1 Antibodies

Several approaches were used to generate a variety of
different anti-hPD-1 antibodies with desired properties.

In one approach, anti-hPD-1 human monoclonal antibod-
ies were generated using transgenic chickens (Om-
niChicken™) that express human antibody genes (human
light chain (VLCL or VKCK) and human VH) and the
chicken constant regions of the heavy chain (Ching et al.,
mAbs 2018). Transgenic chickens were immunized with 100
ng of Fe-tagged human PD-1 protein (huPD-1-Fc) (SEQ ID
NO: 380) every 14 days for 14 weeks. In another approach,
transgenic chickens were genetically immunized six times
with DNA encoding human PD-1 (SEQ ID NO: 347)
followed by a final boost with 100 pg huPD-1-Fc (SEQ ID
NO: 380). The serum immune response of each animal was
monitored by ELISA against biotinylated human PD-1 on
streptavidin coated plates.

Splenocytes were isolated from each immunized animal,
tested for positive antibody clones using the Gel Encapsu-
lated Microenvironment (GEM) assay (as described in Met-
tler 1zquierdo, S., Varela, S., Park, M., Collarini, E. I., Lu,
D., Pramanick, S., Rucker, J., Lopalco, L., Etches, R., &
Harriman, W. (2016). High-efficiency antibody discovery
achieved with multiplexed microscopy. Microscopy (Ox-
ford, England), 65 (4), 341-352) and screened against
human PD-1 labelled beads. Positive clones were sequenced
and variable regions of the heavy and light chains were
cloned, assembled into a single chain variable fragment, and
fused to the hinge and Fc regions of immunoglobulins
(ScFv-Fc). These unique scFv-Fc fusion proteins were tran-
siently expressed in Expi293 cells and supernatants were
tested for binding activity by ELISA on plates coated with
huPD-1-Fc¢ (SEQ ID NO: 380) or cynomolgous-PD-1-Fc
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(SEQ ID NO: 381). In total, 102 unique anti-human PD-1
variable heavy and variable light pairings were identified
using this method. 2H7-hIgG4 (SEQ ID NOs: 382-391, 424,
and 425) and A2-hIgG4 (SEQ ID NOs: 402-411, 428, and
429) were among the antibodies identified in this approach.

Other approaches led to the identification of an anti-
hPD-1 antibody denoted as C51E6-hlgG4, which was ger-
mline optimized to become the antibody designated C51E6-
5-hIgG4 (SEQ ID NOs: 392-401, 426, 427), and humanized
and further sequence optimized to become the antibody
designated Abzlmod-hIgG4 (SEQ ID NOs: 449, 450).

The anti-PD-1 variable region sequences were expressed
as human IgG4 kappa antibodies and were evaluated for the
ability to bind to PD-1 expressing cells using flow cytometry
as described in General Methods Protocol A. Antibodies to
be tested were first screened for binding to human PD-1
using a Jurkat cell line expressing recombinant human PD-1
(Jurkat+hPD-1 cell line). Antibodies were serially diluted
from a top concentration of 280 nM and Allophycocyanin-
conjugated anti-human IgG secondary antibody was then
added to cells for detection. Of 92 hits, 79 test anti-PD-1
antibodies had an ECs, binding (by flow cytometry) of <30
nM. 2H7-hIgG4 (SEQ ID NOs: 382-391, 424, and 425),
C51E6-5-hIgG4 (SEQ ID NOs: 392-401, 426, and 427),
A2-hIgG4 (SEQ ID NOs: 402-411, 428, and 429),
OMC.1.B6-hIgG4 (SEQ ID NOs: 438 and 439), OMC.1.D6-
hlgG4 (SEQ ID NOs: 442 and 443), OMC.2.C6-hIgG4
(SEQID NOs: 440 and 441), 1H9-hIgG4 (SEQ ID NOs: 576
and 525), 1D5-hIgG4 (SEQ ID NOs: 577 and 527), and
2A3.H7-hlgG4 (SEQ ID NOs: 424 and 523) were among a
group of antibodies identified as antibodies with medium to
high affinity binding to hPD-1 using a Jurkat cell line
expressing human PD-1 (SEQ ID NO: 346). The calculated
EC5, of binding to Jurkat cells which recombinantly
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expressed hPD-1 by flow cytometry in multiple experiments
was 0.1-0.3 nM for 2H7-hlgG4, 1H9-hIgG4, 1D5-hlgG4,
and 2A3.H7-hlgG4. The calculated EC5, of binding to
Jurkat cells expressing hPD-1 by flow for C51E6-5-hlgG4
was 2-4 nM, and 3-16 nM for A2-hlgG4, OMC.1.B6-hlgG4,
OMC.1.D6-hlgG4, and OMC.2.C6-hlgG4. Binding was
specific to hPD-1 since 2H7-hlgG4, CS51E6-5-hlgG4,
A2-hIgG4, 1H9-hIgG4, 1D5-hlgG4, 2A3.H7-hlgG4,
OMC.1.B6-hIgG4, OMC.1.D6-hlgG4, and OMC.2.C6-
hlgG4 antibody titrations did not bind the parental Jurkat
cell line which did not express hPD-1 (data not shown).

Example 7: Characterization of Anti-hPD-1
Antibody Binding in the Presence of Anti-hPD-1
#1-mIgG2b-N297A and Anti-hPD-1
#2-mIgG2b-N297A Antibodies

2H7-hlgG4, CS51E6-5-hlgG4, and A2-hligG4 were
assessed for binding competition to hPD-1 in the presence of
anti-hPD-1 #1-mIgG2b-N297A and anti-hPD-1
#2-mIgG2b-N297A as described in General Methods Pro-
tocol B.

As a control, OPDIVO® (nivolumab) was titrated in the
presence of saturating concentrations of 10 UM anti-hPD-1
#1-mIgG2b-N297A (FIG. 4A). The dose-titration curve in
the presence of anti-hPD-1 #1-mIgG2b-N297A competitor
was greatly reduced (100 to 1000-fold shift of the dose-
titration curve to the right of the graph) when compared to
the dose-titration curve of OPDIVO® without anti-hPD-1
#1-mIgG2b-N297A competitor. The addition of anti-hPD-1
#1-mIgG2b-N297A or anti-hPD-1 #2-mlgG2b-N297A at
saturating concentrations (10 uM) prior to exposure with
2H7-hlgG4, C51E6-5-hIgG4, or A2-hIgG4 did not abrogate
binding of 2H7-hIgG4, C51E6-5-hligG4, or A2-hlgG4 to
hPD-1 as illustrated by less than 10-fold shift in FIG. 4B-4D,
suggesting that 2H7-hlgG4, C51E6-5-hIgG4 and A2-hlgG4
did not compete for binding to PD-1 in the presence of
anti-hPD-1 #1-mIgG2b-N297A or anti-hPD-1 #2-mIgG2b-
N297A.

Example 8: Characterization of Non-Antagonist
hPD-1 Antibodies

Anti-hPD-1 antibodies 2H7-hIgG4, C51E6-5-hlgG4 and
A2-hlgG4 were tested for PD-1 antagonist activity using an
in vitro cell-based human PD-1/PD-L1 blockade bioassay as
described in General Methods Protocol C. All antibodies
except A2-hIgG4 were tested at 200 nM final concentration.
A2-hlgG4 was tested at 500 nM final concentration.

None of the anti-hPD-1 antibodies 2H7-hlgG4, C51E6-
5-hlgG4, A2-hIgG4, OMC.1.B6-hlgG4, OMC.1.D6-hIgG4,
OMC.2.C6-hIgG4, 1H9-hIgG4, 1D5-hlgG4, and 2A3.H7-
hlgG4 demonstrated hPD-1 antagonist activity, as all dis-
played luminescence levels of an average of 3000 relative
luminescence units (RLU) and exhibited an RLU similar to
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the negative control KI.H-C3-hlgG4 (data not shown). In
contrast, the anti-hPD-1 #1, which is a known hPD-1
antagonist that blocks hPD-L.1 (SEQ ID NO: 584) engage-
ment with hPD-1, exhibited luminescence of above 14,000
RLU (data not shown).

Example 9: Anti-hPD-1-Attenuated hIl.-2 Fusion
Proteins Bind Jurkat Cells Expressing Human PD-1

In order to construct various antibody and antibody-
attenuated hlL.-2 fusion protein expression vectors, the cor-
responding polynucleotide encoding sequences of antibody,
cytokines, cytokine receptors and linkers were generated
and cloned into expression vectors. The antibodies or anti-
body fusion proteins were transiently expressed in Human
Embryonic Kidney (HEK) 293 cells, then purified by affinity
chromatography using Protein A- or Protein G-Sepharose.
The purified proteins were concentrated and buffer-ex-
changed to phosphate buffered saline or phosphate buffered
saline containing 100 mM L-arginine and 10 mM L-histi-
dine using ultracentrifugal filtration, after which protein
concentration was determined.

In some approaches, 2H7-hIgG4, C51E6-5-hlgG4, and
A2-hlgG4 carrying an S228P hinge stabilization mutation
were directly fused (df) to hIL-2 or fused to hIL-2 at the
C-terminus of the immunoglobulin heavy chain using the .6
linker. An illustration of these anti-PD-1-attenuated hIL-2
fusion proteins is summarized in FIG. 5. Various constructs
were generated with the substitutions in hI[.-2 that attenu-
ated hlL.-2 activity as described in Example 2. Anti-hPD-1-
attenuated hl[.-2 fusion proteins listed in Table 20 were
tested for binding to hPD-1 using the Jurkat cell line
expressing hPD-1 as described in General Methods Protocol
A. The variable region of 2H7-hIgG4 (SEQ ID NOs: 384
and 385) was further optimized, and the isotype was
switched to a human IgGlwith the effector function null
substitutions [.235A/G237A (LAGA, as described in
WO1998/006248) to become H7-632-hIgG1-LAGA (SEQ
ID NOs: 414 and 415). The optimized H7-632-hlgG1-
LAGA was also directly fused (df) to a variant of hIL.-2 with
attenuated hIL-2 activity (hIL-2 T3A/D20A/R38E/C125A;
SEQ ID NO: 217) to become H7-767 (SEQ ID NOs:
412-413, 415-423, 532) and both H7-632-hlgG1-LAGA and
H7-767 were tested for binding to hPD-1 (Table 20). EC,,
values were calculated from the geometric mean fluorescent
intensity (gMFI) across the titrated concentrations using
GraphPad Prism 7 software.

The generation of anti-hPD-1-attenuated hIL.-2 fusion
proteins did not reduce binding to hPD-1, and the anti-hPD-
1-attenuated hlIL.-2 fusion proteins were still able to bind to
Jurkat cells expressing human PD-1. The calculated EC5, of
tested anti-hPD-1-attenuated hIl.-2 fusion proteins in com-
parison to respective anti-hPD-1 antibody without the
attenuated hllL-2 moiety is summarized in Table 20.

TABLE 20

Anti-hPD-1-attenuated hIL-2 fusion protein binding (ECsg) to hPD-1 expressing Jurkat cell line by

flow cytometry

Anti-hPD-1 Antibody ECs5o (nM)  Corresponding Anti-hPD-1-hIL-2 Fusion Protein ~ ECsq (nM)
Anti-hPD-1 #1 0.3586 Anti-hPD-1 #1-hIgG4-L6-hIL-2 (D20A/R38E) 0.5318
C51E6-5-hIgG4 2.048 C51E6-5-hIgG4-L6-hIL-2 (D20A/R38E) 1.587
OMC.1.B6-hIgG4 7422 OMC.1.B6-hIgG4-L6-hIL-2 (D20A/R38E) 5.635
OMC.2.C6-hIgG4 11.52 OMC.2.C6-hIgG4-L6-hIL-2 (D20A/R38E) 16.32
OMC.1.D6-hIgG4 15.96 OMC.1.D6-hIgG4-L6-hIL-2 (D20A/R38E) 8.87
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Anti-hPD-1-attenuated hIL-2 fusion protein binding (ECsy) to hPD-1 expressing Jurkat cell line by

flow cytometry

Anti-hPD-1 Antibody EC50 (M)

Corresponding Anti-hPD-1-hIL-2 Fusion Protein

EC5, (M)

A2-hIgG4 5.968 A2-hTgG4-df-hIL-2 (D20A/R38E)
D12-hIgG4 9.674 D12-hIgG4-df-hIL-2 (D20A/R38E)
G12-hIgG4 5.36 G12-hIgG4-df-hIL-2 (D20A/R38E)
2H7-hIgG4 02769  2H7-hIgG4-df-hIL-2 (D20A/R38E)
H7-632-hIgG1-LAGA 0.115 H7-767

10.67

17.09
7.578
0.1946
0.218

The addition of the attenuated hIL.-2 moiety on anti-
hPD-1 antibodies did not abrogate binding to human PD-1
as demonstrated by a less than 2-fold increase in EC,,
binding of anti-hPD-1-hI[.-2 fusion proteins to Jurkat+
hPD-1 cells in comparison to the anti-hPD-1 antibody
without the attenuated hILL-2 moiety.

Example 10: Anti-hPD-1-Attenuated hIL-2 Fusion
Proteins Bind hPD-1 in the Presence of Anti-hPD-1
#1 and Anti-hPD-1 #2 Antibodies

Anti-hPD-1-attenuated hIlL-2 fusion proteins were tested
for binding to the hPD-1 receptor in the presence of anti-
hPD-1 #1 and anti-hPD-1 #2 as described in General Meth-
ods Protocol B and Example 7. The converse experiment
was also performed in which anti-hPD-1 #1-mlIgG2b-
N297A or anti-hPD-1 #2-mIgG2b-N297A was examined for
binding to hPD-1 in the presence of saturating concentra-
tions of test antibody-attenuated hI[.-2 fusion proteins. In
this format, Jurkat cells expressing hPD-1 were plated at
100,000 cells per well in FACS buffer, blocked with anti-
human FcyR Blocking Reagent (Miltenyi) for 10 minutes at
4° C. and washed. Test antibody-attenuated hIL.-2 fusion
proteins 2H7-hIgG4-df-hIL-2 (D20A/R38E), CS51E6-5-
hlgG4-L6-hIL-2 (D20A/R38E),  A2-hIgG4-df-hIL-2
(D20A/R38E), H7-767, and isotype control anti-DNase
1H3-hIgG4-df-hIL-2 (D20A/R38E) were diluted to 280 nM
final concentration in 100 pl. FACS buffer and incubated
with Jurkat cells expressing hPD-1 cells for 1 hour on ice.
Cells were washed and re-suspended in FACS buffer con-
taining six-fold serial titrations of anti-hPD-1 #1-mIgG2b-
N297A or anti-hPD-1 #2-mIgG2b-N297 A starting at a maxi-
mum concentration of 50 nM for 1 hour on ice. Cells were
washed and re-suspended in 1:100 dilution of Phycoeryth-
rin-conjugated anti-mouse IgG light chain kappa monoclo-
nal antibody for 45 minutes on ice. Cells were again washed
and re-suspended in FACS buffer with 1:1000 dilution of
Sytox Green (Thermo Fisher). Flow cytometry analysis was
performed using the BD FACS Canto II (BD Biosciences)
and gMFI calculated using Flowlo software version 10.
EC,, values were calculated from the gMFT of the Phyco-
erythrin signal across the titrated concentrations using
GraphPad Prism 7 software.

The addition of the attenuated hlIL.-2 to anti-hPD-1 anti-
bodies 2H7-hIgG4, C51E6-5-hlgG4, and A2-hIgG4 did not
diminish the ability of the anti-hPD-1 proteins to bind to
human PD-1 in the presence of anti-hPD-1 #1-mlIgG2b-
N297A or anti-hPD-1 #2-mIgG2b-N297A, similar to the
results described in Example 7 (FIG. 16B-16D). H7-767 was
also tested in this competition assay and FIG. 13B illustrates
that H7-767 continues to bind to the hPD-1 receptor in the
presence of anti-hPD-1-#1-mIgG2b-N297A or anti-hPD-1
#2-mIgG2b-N297A. In contrast, the binding of the positive
control anti-hPD-1 #1 was substantially decreased in the
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presence of anti-hPD-1 #1-mIgG2b-N297A or anti-hPD-1
#2-mlIgG2b-N297A (FIG. 16A, 13A).

FIG. 6A and FIG. 6B show that for the converse compe-
tition assay, anti-hPD-1 #1-mIgG2b-N297A (FIG. 6A) and
anti-hPD-1 #2-mIgG2b-N297A (FIG. 6B) were still able to
bind to hPD-1 on Jurkat cells in the presence of saturating
(280 nM) anti-hPD-1-attenuated hiL.-2 fusion proteins 2H7-
hlgG4-df-hIL-2 (D20A/R38E), C51E6-5-hlgG4-df-hIL-2
(D20A/R38E) or A2-hIgG4-df-hIL-2 (D20A/R38E). These
binding curves with saturating anti-hPD-1-attenuated hIL-2
fusion proteins prior to exposure with anti-hPD-1 fusion
proteins overlapped with binding curves of anti-hPD-1
#1-mIgG2b-N297A (no competition) or anti-hPD-1
#2-mlIgG2b-N297A (no competition). The binding curves
also overlapped with a saturating negative control fusion
protein, 1H3-hlgG4-df-hI[-2 (D20A/R38E) that did not
bind to hPD-1.

Example 11: Anti-hPD-1-Attenuated hIl.-2 Fusion
Proteins Bind Recombinantly-Expressed
Cynomolgus PD-1

Anti-hPD-1-attenuated hIL.-2 fusion proteins were tested
in flow cytometry for binding to cynomolgus PD-1 using a
human Embryonic Kidney 293 cell line expressing the SV40
large T cell antigen (HEK-293T) that was transiently trans-
fected to recombinantly express cynomolgus PD-1. For each
transfection reaction, 2 million HEK-293T cells were trans-
fected with 2 pg of pCMV6-hygro-HA-cyno-PD-1 (1-185)
(SEQ ID NO: 448), a mammalian vector comprising the
cynomolgus PD-1 extracellular domain tagged with a human
influenza hemagglutinin and the sequence encoding for
hygromycin resistance. Transfection was performed by elec-
troporation. Transfected cells were blocked with human
FeyR blocking reagent and stained with titrating amounts of
anti-hPD-1-attenuated hll.-2 fusion proteins. Additionally,
Phycoerythrin conjugated anti-hemagglutinin clone 15B12
was added to cells to stain for transfected cells and Allo-
phycocyanin-conjugated anti-human IgG Fc secondary
clone HP6017 (BioLegend Cat #409306) was added to cells
to stain bound antibody. The cells were analyzed on the BD
Canto II and FlowJo software version 10 was used to gate on
live, transfected (hemagglutinin-positive) cells and to cal-
culate gMFI of the Allophycocyanin signal. ECs, values
were calculated from the gMFI across the titrated concen-
trations using GraphPad Prism 7 software.

Anti-hPD-1-attenuated hIL-2 fusion proteins bound to
cynomolgus PD-1-expressing HEK-293T cells in a similar
fashion to the binding profile seen on Jurkat T cells express-
ing human PD-1 (FIG. 17). The EC,, for binding to cyno-
molgus PD-1 expressing HEK-293T cells was 5 nM for
2H7-hIgG4-df-hIL-2 (D20A/R38E), 6 nM for C51E6-5-
hlgG4-df-hIL-2 (D20A/R38E), and 11 nM for A2-hlgG4-
df-hIL-2 (D20A/R38E). Anti-hPD-1 #1 and anti-hPD-1 #2



US 12,281,148 B2

83

which were formatted as comparator anti-hPD-1-attenuated
hIL-2 fusion proteins also bound to cynomolgus PD-1 with
EC,, values of 9 nM and 2 nM, respectively, suggesting that
the addition of the attenuated hI.-2 moiety on the anti-
hPD-1 antibodies did not abrogate binding to cynomolgus
PD-1.

Example 12: Anti-hPD-1-Attenuated hIL-2 Fusion
Proteins Bind Activated Primary Human and
Cynomolgus PD-1

The binding of anti-hPD-1 antibodies and anti-hPD-1-
attenuated hIlL-2 fusion proteins on activated primary T cells
expressing hPD-1 was examined by flow cytometry. To test
if 2H7-hIgG4, C51E6-5-hlgG4, or A2-hlgG4 bound to
native hPD-1, cryopreserved human peripheral blood mono-
nuclear cells (PBMCs) were thawed and activated with 50
ng/ml phorbol 12-myristate 13-acetate (PMA) and 1 pug/mL
ionomycin to up-regulate the hPD-1 receptor. Activated
PBMCs were collected, blocked with 1:50 dilution of
Human FeyR Blocking Reagent (Miltenyi) for 10 minutes at
4° C., and stained with titrated concentrations of anti-hPD-1
antibodies 2H7-hlgG4, C51E6-5-hlgG4, A2-hlgG4, anti-
hPD-1 #1, and isotype control. Cells were then stained with
1:20 dilution of Allophycocyanin-conjugated anti-human
IgG Fc to detect bound antibody. To delineate immune
subsets, a cocktail of surface markers included anti-human
CD3, anti-CD4, and anti-CDS8 antibodies was used. In
addition, a sample fraction was examined for cellular
expression of hPD-1, hCD25, hCD122, and hCD132. Cells
were analyzed on the BD Fortessa (BD Biosciences),
FlowJo software version 10 was used to gate on T cell
subsets then calculate gMFI of the allophycocyanin signal.
EC,, values were calculated from the gMFI across the
titrated concentrations using GraphPad Prism 7 software. To
test the binding of anti-hPD-1-hIL.-2 fusion proteins, cryo-
preserved CD3+ T cells were activated with PMA/ionomy-
cin and flow cytometry binding was performed identically as
described above.

Human PD-1 antibody-attenuated hIL-2 fusion proteins
were also tested for binding to activated cynomolgus T cells
using flow cytometry. Cynomolgus PBMCs were activated
with a mixture of 0.081 pM PMA and 1.34 uM ionomycin.
24 hours later, cells were stained using the same procedure
as binding to human PD-1 primary cells described above
except cynomolgus cross-reactive markers were used.
FlowJo software version 10 was used to gate on live,
CD3*CD4" or CD3*CD8" T cells and then to calculate
gMFI of the Allophycocyanin signal. EC, values were
calculated from the gMFI across the titrated concentrations
of anti-hPD-1 antibodies or hPD-1 antibody-attenuated
hIL-2 fusion proteins using GraphPad Prism 7 software.

In some variants tested, the attenuated hIL-2 also included
the substitutions T3A and C125A, which remove a site for
O-linked glycosylation and substitute away a free cysteine
residue, respectively.

40-50% of CD4* T cells were PD-1" while 30-40% of
CD8* T cells were PD-1"* after PMA and ionomycin acti-
vation (data not shown). The calculated EC, for binding to
activated human CD3*CD4" T cells by flow cytometry was
0.1-0.7 nM for 2H7-hIgG4, 12 nM for C51E6-5-h1gG4, 30
nM for A2-hIgG4, and 0.04 nM for 2H7-hlgG4-df-hIL.-2
(T3A/D20A/R38E/C125A). The EC,, for binding to acti-
vated human CD3*CD8+ T cells was 0.1-0.8 nM for 2H7-
hlgG4, 16 nM for C51E6-5-h1gG4, 22 nM for A2-hlgG4,
and 0.03 nM for 2H7-hIgG4-df-hIL-2 (T3A/D20A/R38E/
C125A). The ECs, for binding to activated human CD3*
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CD4" T cells was 0.19 nM and activated human CD3*CD8"
T cells was 0.12 nM for H7-767. The EC,, for binding to
activated cynomolgus CD3*CD4+ T cells was 0.09 nM for
2H7-hIgG4 and 0.04 nM for 2H7-hIgG4-df-hIL-2 (T3A/
D20A/R38E/C125A). EC,,, for binding to activated cyno-
molgus CD3*CD8+ T cells was 0.08 nM for 2H7-hIgG4 and
0.03 oM for 2H7-hIgG4-df-hIl-2 (T3A/D20A/R38E/
C125A). The ECs, for binding to activated cynomolgus
CD3*CD4* T cells was 0.26 nM and activated cynomolgus
CD3*CD8" T cells was 0.24 nM for H7-767. This data
demonstrated that when the hPD-1 antibodies were con-
verted to anti-hPD-1-attenuated hIL-2 fusion proteins, the
calculated ECs, value for binding to activated hPD-1
remained similar to the calculated EC,, value of hPD-1
naked antibody binding to hPD-1. H7-767 and H7-632-
higG1-LAGA anti-PD-1 naked antibody were tested for
binding on primary non-activated human CD4* and CD8* T
cells by flow cytometry. Frozen human CD3* T were thawed
and flow cytometry performed as described above. Both
H7-767 and H7-632-hIgG1-LAGA anti-PD-1 naked anti-
body did not bind non-activated human CD4* and CD8* T
cells (data not shown).

Example 13: Quantification of Binding of
Anti-hPD-1 Antibodies and Anti-hPD-1-Attenuated
hIL-2 Fusion Proteins to Recombinant Human or
Cynomolgus PD-1 by Surface Plasmon Resonance
(SPR)

Surface plasmon resonance binding analysis was per-
formed using a high-throughput SPR Carterra® LSA™ to
determine binding affinities of anti-hPD-1 antibodies and
anti-hPD-1-attenuated hIL-2 fusion proteins. Proteins were
diluted to 2 or 10 pg/mL in 10 mM sodium acetate pH 4.5
containing 0.01% Tween-20 and coupled to a HC30M
(Carterra Bio) chip using sulpho-N-hydroxysuccinimide/1-
ethyl-3-(3-dimethylamino) propyl carbodiimide (sulpho-
NHS/EDC) coupling chemistry and blocked with etha-
nolamine. A non-regenerative kinetic coupling process was
used to determine binding kinetics to commercially sourced
recombinant His-tagged human PD-1 and His-tagged cyno-
molgus PD-1 (Acro Biosystems).

Anti-hPD-1 antibodies and anti-hPD-1-attenuated hIL-2
fusion proteins were expressed with either a modified human
IgG1 or a modified 1gG4 isotype with a kappa light chain
framework. Additional substitutions [L235E, or L235A/
G237A (LAGA, as described in Int’l Pub. No. WO1998/
006248) (numbering based upon the EU numbering system)
were introduced to the Fc region to abrogate effector func-
tions of the immunoglobulin component.

The association constants (k,), dissociation constants
(k,), and equilibrium constants (K,,) of various anti-hPD-1
antibodies and anti-hPD-1 antibody-attenuated hlIL.-2 fusion
proteins binding to recombinant human or cynomolgus
PD-1 proteins was determined from the titration curves and
the Carterra Kinetics software. The maximal feasible SPR
signal generated (R, ,,,) and residual standard deviation (Res
SD) was also calculated. The results from the kinetics screen
are summarized in Table 21, and demonstrated that the
addition of the attenuated hIL-2 moiety on anti-hPD-1
antibodies did not modulate PD-1 antibody binding to the
human PD-1 or cynomolgus PD-1 antigens. In a separate
experiment, H7-632-hIgG1-LAGA (SEQ ID NOs: 414 and
415) was measured by SPR and had a steady state equilib-
rium dissociation constant (K,,) of 1.23x10~°M and H7-767
had a K,,)=1.93x10°M.
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TABLE 21

Binding kinetics of anti-hPD-1 and anti-hPD-1-hIL-2 fusion proteins to recombinant human PD-1
and cynomolgus PD-1 by high-throughput SPR Carterra ® LSA ™

Kinetics Summary

Human PD-1 Cyno PD-1
k, Res k, Res
Name (M-1s-1)  kg(s-1) Kp (M) Rmax SD (M-1s-1) k;(s-1) Ky (M) Rmax SD
Anti- 2H7-hIgG4-LE 2.60E+05  8.20E-04  3.10E-09 146 8.5 1.40E+05 1.00E-03 7.10E-09 186 6.5
hPD-1 2H7-hIgG4-LAGA 1.70E+05  9.10E-04  5.30E-09 258 13 9.10E+04 1.10E-03 1.20E-08 295 11
Anti- Abzlmod-hIgG4 1.40E+05  6.00E-05  4.26E-10 123 8.1 1.70E+05 6.20E-04 3.70E-09 183 10
bodies A2-hIgG4 3.70E+04  1.30E-03  3.60E-08 341 7.8 6.80E+04 4.00E-02 5.89E-07 238 4.8
OMC.1.B6-hIgG4 7.70E+04  4.00E-03  5.20E-08 241 6.8 8.80E+04 4.40E-03 5.10E-08 262 5.5
OMC.2.C6-hIgG4 5.70E+04  6.60E-04  1.20E-08 229 8.7 5.50E+04 7.40E-04 1.30E-08 268 8.9
OMC.1.D6-hIgG4 4.10E+04  1.70E-03  4.20E-08 263 5.1 5.80E+04 4.00E-02 6.94E-07 182 4
OMC476pH7-hIgG4 6.00E+04  1.10E-03  1.80E-08 225 8.9 7.80E+04 1.70E-02 2.21E-07 254 2.8
OMC476pB11-hIgG4 5.00E+04  1.50E-03  3.00E-08 221 7 8.00E+04 2.60E-02 3.21E-07 204 2.7
OMC476pG10-hIgG4 9.30E+04  4.10E-03  4.40E-08 256 4.9 1.20E+05 6.00E-02 4.87E-07 188 4.9
OMC476pH10-hIgG4 1.00E+05  6.50E-03  6.40E-08 63 1.8 1.20E+05 5.90E-02 4.80E-07 81 3.8
OMC476pE4-hIgG4 7.90E+04  8.80E-04  1.10E-08 216 9.6 1.00E+05 3.50E-02 3.31E-07 204 6.3
D12-hIgG4 5.70E+04  4.60E-04  8.10E-09 234 9.9 5.90E+04 1.60E-02 2.72E-07 297 2.4
G12-hIgG4 5.30E+04  2.60E-03  5.00E-08 477 8.5 8.60E+04 6.50E-02 7.54E-07 327 7.8
EH12.2H7-mIgG1* 1.10E+05  2.20E-03  1.90E-08 309 5.2 8.60E+04 7.30E-03 8.50E-08 307 4.2
J105-mIgG1* 6.20E+04  5.30E-03  8.60E-08 186 2.8 S5.00E+04 6.60E-02 1.30E-09 92 1.2
MIH4-mIgG1* 1.30E+05  1.40E-03  1.00E-08 117 3.8 1.30E+05 1.20E-01 8.91E-07 61 1.8
J110-hIgG1 1.00E+05  1.00E-03  1.00E-08 346 15 4.10E+04 5.00E-02 1.20E-09 228 8.2
OPDIVO ® (nivolumab) 1.70E+05  1.70E-03  1.00E-08 55 2.6 1.50E+05 9.50E-04 6.40E-09 75 3.2
KEYTRUDA ® 2.90E+05  1.30E-03  4.50E-09 19 2.6 7.00E+05 4.00E-04 5.75E-07 53 3.7
(pembrolizumab)
Anti- 2H7-hIgG1-LAGA-hIL-2 1.50E+05  8.30E-04  5.40E-09 420 28 8.80E+04 9.70E-04 1.10E-08 502 21
hPD-1- (T3A/D20A/R38E/C125A)
attenuated 2H7-hIgG4-LE-hIL-2 1.90E+05  8.10E-04  4.30E-09 374 17 9.00E+04 1.00E-03 1.10E-08 449 15
hIL-2 (T3A/D20A/R38E/C125A)
Fusion 2H7-hIgG4-LAGA-hIL-2 1.70E+05  8.20E-04  4.80E-09 359 22 9.60E+04 9.80E-04 1.00E-08 429 17
Proteins (T3A/D20A/R38E/C125A)
2H7-hIgG1-LAGA-hIL-2 1.80E+05  7.80E-04  4.30E-09 417 25 9.10E+04 9.70E-04 1.10E-08 305 19
(T3A/R38E/192K/C125A)
hIgG4-LE-hIL-2 1.90E+05  8.80E-04  4.70E-09 380 19 9.50E+04 1.10E-03 1.20E-08 429 17
(T3A/R38E/192K/C125A)
2H7-hIgG4-LAGA-hIL-2 2.20E+05  8.20E-04  3.70E-09 355 17 1.00E+05 1.10E-03 1.10E-08 418 16
(T3A/R38E/192K/C125A)
2H7-hIgG1-LAGA-hIL-2 1.30E+05  8.10E-04  6.20E-09 458 29 7.60E+04 1.00E-03 1.30E-08 3532 23
(T3A/R38E/D84K/C125A)
2H7-hIgG4-LE-hIL-2 2.00E+05  9.40E-04  4.70E-09 232 13 1.30E+05 1.10E-03 8.20E-09 262 10
(T3A/R38E/D84K/C125A)
2H7 hIgG4LAGA-df-hIL-2 1.70E+05  7.30E-04  4.40E-09 400 20 8.10E+04 1.00E-03 1.30E-08 482 20
(T3A/R38E/D84K/C125A)

*Commercially sourced, no sequence available

Example 14: Determining Whether Anti-hPD-1
Antibodies and Anti-hPD-1-Attenuated hIL-2
Fusion Proteins Compete with Anti-hPD-1 #1 and
Anti-hPD-1 #2 for Binding to PD-1 by Surface
Plasmon Resonance (SPR)

Anti-hPD-1 and anti-hPD-1-attenuated hIL.-2 fusion pro-
teins were assayed for competition with one another using a
sandwich method. Antibodies and corresponding antibody-
1L-2 cytokine-fusion proteins were immobilized to HC30M
chips using amine coupling chemistry described in Example
13. Following kinetic analysis described in Example 13, 80
nM human PD-1 (Acro Biosystems, Cat #PD-1-H5221-100
ng) was injected into the whole array. Competing anti-hPD-1
and anti-hPD-1-attenuated hl[.-2 fusion proteins (analyte)
were diluted to 30 pg/ml. and subsequently injected into the
array and binding parameters were assessed using SPR.
Assessment of all anti-hPD-1 and anti-hPD-1-hIL-2 fusion
proteins was performed in duplicate. Some variants tested
had a modified human IgG1l or IgG4 kappa light chain
framework with additional L235E or L235A/G237A
(LAGA) substitutions to abrogate effector function of the
immunoglobulin.
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The screening of pairs of anti-hPD-1 or anti-hPD-1-
attenuated hlL.-2 fusion proteins allowed the identification of
two bins, shown in Table 22. Antibodies and fusion proteins
from Group 1 were able to bind hPD-1 in the presence of all
antibodies and fusion proteins from Group 2, but competed
with all members of the same Group. Antibodies and fusion
proteins from Group 2 were able to bind hPD-1 in the
presence of all antibodies and fusion proteins from Group 1,
but competed with all members of the same Group. None of
the anti-hPD-1 listed in Group 1 in Table 22 competed with
KEYTRUDA® and OPDIVO®.

TABLE 22

Groups 1 and 2 from anti-hPD-1 and anti-hPD-1-
attenuated hIL-2 fusion protein binning screen by SPR.

Group 1 Group 2
Abzlmod-hIgG4 KEYTRUDA ®
OMC.1.B6-hIgG4 OPDIVO ®

OMC.1.D6-hIgG4
OMC.2.C6-hIgG4
OMCA476pEA-hIgG4

Anti-hPD-1 clone
EH12.2H7-mIgG1*
Anti-hPD-1 clone
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TABLE 22-continued

Groups 1 and 2 from anti-hPD-1 and anti-hPD-1-
attenuated hIL.-2 fusion protein binning screen by SPR

Group 1 Group 2

OMC476pH7-hIgG4
OMC476pB11-hIgG4
OMC476pH10-hIgG4
OMC476pG10-hIgG4
A2-hIgG4

D12-hIgG4

G12-hIgG4

2H7-hIgG4-LE
2H7-hIgG4-LE-df-hIL-2
(T3A/D20A/R38E/C125A)
2H7-hIgG4-LAGA-df-hIL-2
(T3A/D20A/R38E/C125A)
2H7-hIgG1-LAGA-df-hIL-2
(T3A/D20A/R38E/C125A)
2H7-hIgG4-LE-df-hIL-2
(T3A/R38E/I92K/C125A)
2H7-hIgG4-LAGA-df-hIL-2
(T3A/R38E/I92K/C125A)
2H7-hIgG1-LAGA-df-hIL-2
(T3A/R38E/I92K/C125A)
2H7-hIgG4-LE-df-hIL-2
(T3A/R38E/D84K/C125A)
2H7-hIgG4-LAGA-df-hIL-2
(T3A/R38E/D84K/C125A)
2H7-hIgG1-LAGA-df-hIL-2
(T3A/R38E/D84K/C125A)
Anti-PD-1 clone MIH4 mlIgG1
Anti-PD-1 clone J110 hIgG1

J105-mIgG1*

*Commercially sourced, no sequence available

Example 15: Antagonism of Anti-hPD-1-Attenuated
hIL-2 Fusion Proteins to hPD-1 in the Presence of
Anti-hPD-1 #1 and Anti-hPD-1 #2

Anti-hPD-1-attenuated hIlL-2 fusion proteins were tested
for antagonism of hPD-1. Characterization of anti-hPD-1-
attenuated hll-2 fusion proteins was performed according to
General Methods Protocol C. FIG. 7 illustrates these results.
When compared to the PD-1 antagonists KEYTRUDA® or
OPDIVO®, 2H7-hIgG4-df-hIL.-2 (D20A/R38E), C51E6-5-
hlgG4-L6-hIL-2 (D20A/R38E), and A2-hlgG4-df-hIl-2
(D20A/R38E) were non-antagonistic to human PD-1, as
demonstrated by the low level of detectable luminescence.
H7-632-hIgG1-LAGA and H7-767 were also tested for
antagonist activity as described in General Protocol C. FIG.
15 illustrates that H7-632-h1gG1-LAGA and H7-767 do not
block hPD-L.1 (SEQ ID NO: 584) from interacting with the
hPD-1 receptor.

For competition assays using the cell-based co-culture
assay described in General protocol C, a few modifications
were performed. Samples of the anti-hPD-1-attenuated
hIL-2 fusion proteins were diluted to a fixed concentration
of 400 nM and 20 pl, was added to 20 ul. of titrated
anti-hPD-1 #1 or anti-hPD-1 #2. The 40 pl. mixture was
added to CHO cells. Forty (40) puL of Jurkat PD-1 effector
cells were overlayed on the mixture of CHO cells and
anti-hPD-1-attenuated hIL.-2 fusion proteins. In this compe-
tition assay, a final concentration of saturating 100 nM
anti-hPD-1-attenuated hIL-2 fusion proteins was tested in
combination with titrated anti-hPD-1 #1 or anti-hPD-1 #2.
The rest of the assay was performed as described in General
Protocol C. FIG. 18A and FIG. 18B demonstrate that the
addition of 100 nM anti-hPD-1-attenuated hI[.-2 fusion
proteins did not compete with the blocking of titrated
anti-hPD-1 #1 binding to hPD-L1 (SEQ ID NO: 584).
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Dose-titration curves of anti-hPD-1 #1 remained unchanged
from curves without competitor antibody, suggesting that
the presence of anti-hPD-1-attenuated hIL-2 fusion proteins
did not compete with anti-hPD-1 #1 function even at high
concentrations. In the presence of 100 nM 2H7-hIgG4-df-
hIL-2 (D20A/R38E) and 100 nM C51E6-5-h1gG4-1.6-hIL-2
(D20A/R38E), anti-hPD-1 #2 exhibited a 35% reduction in
luminescence (RLU) at higher concentrations of anti-hPD-1
#2 (FIG. 18B) but it is unclear if this reduction was
significant due to the extent of the standard deviation.

In the converse experiment, either anti-hPD-1 #1 or
anti-hPD-1 #2 were diluted to a concentration of 400 nM and
20 ul. was combined with 20 pl. of titrated anti-hPD-1-
attenuated hIL-2 fusion proteins. Anti-hPD-1-attenuated
hIL-2 fusion proteins were serially titrated and the 40 pl
mixture was added to CHO cells, then overlayed with 40 pl
of Jurkat PD-1 Effector cells. The rest of the assay was
performed as described in General Protocol C. FIG. 18C and
FIG. 18D demonstrate that the addition of 100 nM anti-
hPD-1 #1 (FIG. 18C) or 100 nM anti-hPD-1 #2 (FIG. 18D)
do not impair the ability of the anti-hPD-1-attenuated hIl.-2
fusion proteins to be antagonists. The observed flat curve
above 18,000 relative luminescent units (RLU) indicated
that there was no competition for antagonist activity and the
anti-hPD-1-attenuated hIL-2 fusion proteins tested remained
able to exhibit antagonist function even in the presence of
anti-hPD-1 #1 or anti-hPD-1 #2.

Example 16: Testing Anti-hPD-1-Attenuated hIlL-2
Fusion Proteins for Attenuation on the
High-Affinity and Intermediate-Affinity hIL-2
Receptors with Cell-Based Proliferation Assays

Anti-hPD-1-attenuated hIl.-2 fusion proteins were evalu-
ated for the level of attenuation of hl[.-2 activity using the
cell proliferation assays on NK-92 and TF1+4IL-2Rf cell
lines as described in General Protocol E. Control fusion
proteins included fusion proteins incorporating an anti-
DNase I antibody (designated 1H3) with a human IgG4 or
human IgG1 backbone directly fused to hIL-2 or with a
linker (SEQ ID NO: 355) to demonstrate the effects of
non-targeting attenuated hIL-2 fusion proteins. The hIL-2
sequence of these constructs contained substitutions for
attenuated hlIL-2 activity as described in Example 2. Full,
partial, or no agonistic IL-2 activity (inactive) was also
assessed similarly to Example 3. Some of the variants tested
were expressed on a modified human IgG1 or 1gG4 isotype
with a kappa light chain, with additional 1.235E or [.235A/
G237A (LAGA) substitutions in the Fc region to abrogate
immunoglobulin effector function. In some antibody-cyto-
kine fusion proteins, the hI[.-2 cytokine was fused to the
C-terminus of the light chain (LC fusion).

The calculated EC,, of each antibody-cytokine fusion
protein was determined from relative luminescence units
(RLU), and fold change EC,, was calculated when com-
pared with recombinant human I[.-2 (rhIL-2). The fold
change from rhI[.-2 and agonistic activity is summarized in
Table 23. Agonistic activity was measured as full, partial, or
inactive as determined by the maximal luminescence of
antibody-attenuated hILL-2 fusion proteins in comparison to
the maximal luminescence of rhIlL.-2. Antibody-attenuated
hIL-2 fusion proteins dose-titration curves that reached the
maximal luminescence as the rhI[.-2 were considered to be
variants with full activity. Partial activity was calculated as
a percentage of full activity using rhll.-2 maximal lumines-
cence as 100%. Maximal RLU of antibody-attenuated hI[.-2



US 12,281,148 B2

89 90
fusion proteins with less than 10% of the rhl[.-2 maximal variants EC,, values were estimated only since maximal
RLU at the highest concentration of 1200 nM were consid- luminescence was not reached, as annotated by an “ in Table
ered to have no agonist activity or inactive. For some 23.
TABLE 23

Fold change from rhIL-2 and agonistic activity of antibody-attenuated hIL-2 fusion proteins on NK-92
(high-affinity IL-2R) and TF1 + IL-2Rf (intermediate-affinity IL.-2R) cell lines.

Fold change Agonistic
Fold change  Agonistic  from rhIL-2 Activity

from rhIL-2 Activity (TF1 + (TF1 +
Variants (NK-92) (NK-92) IL-2Rp) IL-2Rp)
Non-Targeted 1H3-hIgG4-df-hIL-2 (WT) 0“ Full 0-1 Full
Antibody-Attenuated 1H3-hIgG4-L6-hIL-2 (WT) 0“ Full 0-1 Full
hIL-2 Fusion 1H3-hIgG4-df-hIL-2 (WT) LC fusion 0“ Full 24 Full
Proteins 1H3-hIgG4-L6-hIL-2 (WT) LC fusion 0“ Full 2 Full
1H3-hIgG4-L.6-hIL-2 (D20Y) >10,000 on Inactive >10,000 on Inactive
graph, NC ¢ graph, NC ¢
1H3-hIgG4-df-hIL-2 (D20Y) >10,000 on  Partial, 60% >10,000 on Inactive
graph, NC ¢ graph, NC ¢
1H3-hIgG1-df-hIL-2 (D20Y) 8539 ¢ Partial, 90% >10,000 on Inactive
graph, NC ¢
1H3-hIgG4-L6-hIL-2 (D20A/R38P) >10,000 ¢ Partial, 80% 4132 @ Full
1H3-hIgG4-L6-hIL-2 (D20A/R38S) >10,000 on  Partial, 90% 9225 ¢ Full
graph, NC “
1H3-hIgG4-L6-hIL-2 (D20A/R38D) 118 # Partial, 90% 8591 ¢ Partial, 90%
1H3-hIgG4-L6-hIL-2 (D20A/R38Q/EISA) 153 Full 5738 ¢ Full
1H3-hIgG4-L6-hIL-2 (D20A/FA2H/E95A) >10,000 ¢ Full 1368 Full
1H3-hIgG4-L6-hIL-2 (R38D/192D) 190 Full 437 Full
1H3-hIgG4-L6-hIL-2 (R38E/92D) 377 ¢ Full 296 Full
1H3-hIgG4-L6-hIL-2 (F42H/I92D) 794 ¢ Full 393 Full
1H3-hIgG4-df-hIL-2 (D20A/R38E) 868 < Partial, 90%- >10,000 ¢ Partial, 70%-
Full Full
1H3-hIgG4-L6-hIL-2 (D20A/R38E) 177 ¢ Partial, 60- >10,000 ¢ Partial, 70%-
80% Full
1H3-hIgG4-L6-hIL-2 (T3A/D20A/R38E) >10,000 on  Partial, 40% >10,000 Partial, 70%
graph, NC “
1H3-hIgG4-L6-hIL-2 (D20A/R38E/C125A) >10,000 ¢ Partial, 20% 6436 Partial, 40%
1H3-hIgG4-L6-hIL-2 >10,000 on  Partial, 20% >10,000 Full
(T3A/D20A/R38E/C125A) graph, NC ¢
1H3-hIgG1-L6-hIL-2 (D20A/R38E) NT NT 250-372 Full
1H3-hIgG1-L6-hIL-2 (T3A/D20A/R38E) 392 Partial, 80% 186 Partial, 60%
1H3-hIgG1-L6-hIL-2 (D20A/R38E/C125A) 2346 “ Partial, 80% 2157 # Partial, 60%
1H3-hIgG4-df-hIL-2 (D20A/R38E) >10,000 on Inactive >10,000 on Inactive
LC fusion graph, NC “ graph, NC ¢
1H3-hIgG4-L6-hIL-2 (D20A/R38E) >10,000 on Inactive 2155 # Partial, 30%
LC fusion graph, NC ¢
1H3-hIgG1-L6-hIL2 (H16A) 0 Full 0“ Full
1H3-hIgG1-L6-hIL2 (F42A) 0 Full 0“ Full
1H3-hIgG1-L6-hIL2 (H16A/F42A) 1 Full 0“ Full
Anti-hPD-1- A2-hIgG4-df-hIL-2 (D20A/R38E) 811 ¢ Partial, 20- >10,000 ¢ Partial, 60-80%
Attenuated 90%
hIL-2 Fusion D12-hIgG4-df-hIL-2 (D20A/R38E) >10,000 on  Partial, 20% >10,000 ¢ Partial, 40%
Proteins graph, NC “
G12-hIgG4-df-hIL-2 (D20A/R38E) >10,000 ¢ Partial, 20% >10,000 ¢ Partial, 50%
OMC476pB11-hIgG4-df-hIL-2 >10,000 on  Partial, 70% 36 Full
(D20A/R38E) graph, NC “
OMC476pE4-hIgG4-df-hIL-2 >10,000 on  Partial, 70% 1619 Full
(D20A/R38E) graph, NC ¢
OMC476pG10-hIgG4-df-hIL-2 >10,000 ¢ Partial, 70% NC “ Inactive
(D20A/R38E)
OMC476pH10-hIgG4-df-hIL-2 >10,000 on  Partial, 70% 3563 “ Partial, 80%
(D20A/R38E) graph, NC “
A2-hIgG4-df-hIL-2 (D20A/F42A) 284 Full 4323 < Partial, 80%
A2-hIgG4-df-hIL-2 (D20A/F428) 3542 Full 4052 < Partial, 90%
A2-hIgG4-df-hIL-2 (D20S/R38E) NT NT 7035 ¢ Full
A2-hIgG4-df-hIL-2 (F42A/N88R) 6423 Full 3757 # Partial, 90%
A2-hIgG4-df-hIL-2 (F421/192D) 9543 Full 5611 ¢ Partial, 90%
A2-hIgG4-df-hIL-2 (F42Q/192D) 8572 Full 3363 ¢ Full
A2-hIgG4-df-hIL-2 (F42T/192D) 2175 Full 5649 Full
A2-hIgG4-df-hIL-2 (F42W/192D) 1239 Full 4409 < Partial, 50%
A2-hIgG4-df-hIL-2 (R38E/D84K) 160-1503 Full 1158-1716 Partial, 90%
A2-hIgG4-df-hIL-2 (R38E/192K) 252-977 Full 864-1655  Partial, 80%-
Full
C51E6-5-hIgG4-df-hIL-2 (D20A/R38E) 4317 Partial, 70% >10,000 ¢ Partial, 60%

C51E6-5-hIgG4-L.6-hIL-2 (D20A/R38E) NT NT >10,000 ¢ Partial, 80%
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TABLE 23-continued
Fold change from rhIL-2 and agonistic activity of antibody-attenuated hIL-2 fusion proteins on NK-92
(high-affinity IL.-2R) and TF1 + IL-2Rf (intermediate-affinity IL.-2R) cell lines.
Fold change Agonistic

Fold change  Agonistic  from rhIL-2 Activity

from rhIL-2 Activity (TF1 + (TF1 +
Variants (NK-92) (NK-92) IL-2Rp) IL-2Rp)
C51E6-5-hIgG4-LE-df-hIL-2 4326 Partial, 80% >10,000 ¢ Partial, 70%
(T3A/D20A/R38E/C125A)
C51E6-5-hIgG4-LAGA-df-hIL-2 4336 Partial, 60% >10,000 on  Partial, 60%
(T3A/D20A/R38E/C125A) graph, NC ¢
OMC.1.B6-hIgG4-L6-hIL-2 (D20A/R38E) NT NT 8460 ¢  Partial, 70%
OMC.1.D6-hIgG4-L6-hIL-2 (D20A/R38E) NT NT >10,000 ¢ Partial, 70%
OMC.2.C6-hIgG4-L6-hIL-2 (D20A/R38E) NT NT >10,000 ¢ Partial, 70%
2A3.H7-hIgG4-df-hIL-2 (D20A/R38E) NT NT 6603 ¢ Partial, 60%
1H9-hIgG4-df-hIL-2 (D20A/R38E) NT NT 9769 ¢  Partial, 90%
1D5-hIgG4-df-hIL-2 (D20A/R38E) NT NT 7420 ¢ Partial, 80%
1D5-hIgG4-LE-df-hIL-2 NT NT NC < Inactive
(T3A/D20A/R38E/C125A)
1D5-hIgG4-LAGA-df-hIL-2 NT NT NC ¢ Partial, 20%
(T3A/D20A/R38E/C125A)
2H7-hIgG1-df-hIL-2 4839 Full 2057 ¢ Full
(T3A/D20A/R38E/C125A)
2H7-hlgG1-LE-df-hIL-2 7727 ¢ Full 6729 ¢ Partial, 80%
(T3A/D20A/R38E/C125A)
2H7-hIgG1-LAGA-df-hIL-2 >10,000 Full 3428 “ Partial, 50-60%
(T3A/D20A/R38E/C125A)
2H7-hIgG4-df-hIL-2 707-7206 < Full >10,000 ¢ Partial, 60%-
(T3A/D20A/R38E/C125A) Full
2H7-hlgG4-LE-df-hIL-2 >10,000 Full >10,000 ¢ Partial, 50-60%
(T3A/D20A/R38E/C125A)
2H7-hlgG4-LAGA-df-hIL-2 >10,000 Full 7480 ¢ Partial, 40-50%
T3A/D20A/R38E/C125A)
H7-767 >10,000 ¢ Partial, Full >10,000 ¢ Full
2H7-hIgG1-df-hIL-2 1500 Partial, 90% 140 Full
(T3A/R38E/D84K/C125A)
2H7-hlgG1-LE-df-hIL-2 1268  Partial, 90% 517 ¢ Full
(T3A/R38E/D84K/C125A)
2H7-hIgG1-LAGA-df-hIL-2 2157-4035  Partial, 90%-  774-1650 ¢ Full
(T3A/R38E/D84K/C125A) Full
2H7-hIgG4-df-hIL-2 1602 Partial, 90% >10,000 ¢ Full
(T3A/R38E/D84K/C125A)
2H7-hlgG4-LE-df-hIL-2 1675-5096  Partial, 90%  1281-2842 < Full
(T3A/R38E/D84K/C125A)
2H7-hlgG4-LAGA-df-hIL-2 1596-5689  Partial, 90%- 1203-3515 < Partial, 60-80%
(T3A/R38E/D84K/C125A) Full
2H7-hIgG1-df-hIL-2 370 Full 160 Full
(T3A/R38E/192K/C125A)
2H7-hlgG1-LE-df-hIL-2 319 Full 656 Full
(T3A/R38E/192K/C125A)
2H7-hIgG1-LAGA-df-hIL-2 406-1280 Full 514-1569 < Full
(T3A/R38E/192K/C125A)
2H7-hIgG4-df-hIL-2 520 Full 789-926 Partial, 80%-
(T3A/R38E/192K/C125A) Full
2H7-hlgG4-LE-df-hIL-2 610-1675 Full 474-2080 ¢ Full
(T3A/R38E/192K/C125A)
2H7-hlgG4-LAGA-df-hIL-2 827-2888 Full 737-2845 ¢ Partial, 70%-
(T3A/R38E/192K/C125A) Full
2H7-hIgG1-LAGA-df-hIL2 6689 Full 9711 ¢ Partial, 70%
(T3A/D20S/R38E/C125A)
2H7-hIgG1-LAGA-df-hIL2 6199 Full 3915 Full
(T3A/R38E/D84F/C125A)
2H7-hIgG1-LAGA-df-hIL2 75 Full 89 Full
(T3A/R38E/192R/C125A)
2H7-hIgG1-LAGA-df-hIL2 118 Full 53 Full
(T3A/R38E/192E/C125A)
2H7-hIgG1-LAGA-df-hIL2 9 Full 30 Full
(T3A/R38E/1928/C125A)
2H7-hIgG1-LAGA-df-hIL2 2717 Full 3396 ¢ Partial, 80%
(T3A/R38E/192D/C125A)
2H7-hIgG1-LAGA-df-hIL2 126 Full 122 Full
(T3A/H16E/R38E/C125A)

NT = Not Tested

NC = Not Calculated by GraphPad Prism 7

2 =TFold change is an estimate only since a full four parameter logistic curve was not reached
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Example 17: Rescue of IL-2 Activity of
Anti-hPD-1-Attenuated hIL-2 Fusion Proteins on a
Cell Line Expressing the Intermediate-Affinity
hIL-2 Receptor and hPD-1

Anti-hPD-1-attenuated hIl.-2 fusion proteins were evalu-
ated for rescue of hIL-2 activity using a targeted cell line
expressing hPD-1. Briefly, the TF1+IL-2Rp cell line
described in General Methods Protocol D was modified

through lentiviral transduction to express the hPD-1 receptor 10

(SEQ ID NO: 580). Flow cytometry with a Brilliant Blue
515 conjugated hPD-1 antibody (BD Biosciences Cat
#565936) was used to detect hPD-1 expressing TF1+IL-2Rf
cells. Cells were sorted for low hPD-1 expression (less than

10° intensity on the Brilliant Blue 515 fluorophore). The 15

pool was sorted twice more to collect cells that approxi-
mated hPD-1 expression levels on activated primary cells.
This cell line (TF1+IL-2RB+hPD-1) was expanded and
frozen in aliquots for the cell-based proliferation assays.

Proliferation assays were performed as described in General 20

Methods Protocol E with an incubation period of 3 days.
Some variants tested had a modified human 1gG1 or IgG4
kappa light chain framework with additional [.235E or

94
L235A/G237A (LAGA) substitutions to abrogate effector
function of the immunoglobulin.

Table 24 summarizes the results from the proliferation
assays on the targeted TF1+IL-2Rp+hPD-1 cell line. Ago-
nistic activity was measured as full, partial, or inactive as
determined by the maximal luminescence of antibody-at-
tenuated hIL.-2 fusion proteins in comparison to the maximal
luminescence of rhll.-2. Antibody-attenuated hIL.-2 fusion
protein dose-titration curves that reached the maximal lumi-
nescence as the rhll.-2 were considered to be variants with
full activity. Partial activity was calculated as a percentage
of full activity using rhll.-2 maximal luminescence as 100%.
Maximal RLU of antibody-attenuated hIl.-2 fusion proteins
with less than 10% of the rhIL-2 maximal RLU at the
highest concentration of 1200 nM were considered to have
no agonist activity or inactive. For some variants, ECs,
values were estimates only since a full curve was not
reached. Many examples of anti-hPD-1-hIl.-2 fusion pro-
teins with attenuated hlIl.-2 showed rescued hIL-2 activity
on the targeted cell line where the non-targeting antibody
controls (denoted with 1H3) demonstrated no rescue of
hIL-2 activity. Full rescue was illustrated by the reduction of
fold-change from rhIL-2 to a value of 0 or 1.

TABLE 24

Fold change from rhIL-2 and agonistic activity of antibody-hIL-2 fusion
proteins on TF1 + IL-2RP + hPD-1 cell line (human PD-1 expressing cell

line with intermediate-affinity IL-2R).

Fold decrease

from rhIL- Agonistic
2 (TF1 + Activity (TF1 +
Variants IL-2Rp + hPD-1) IL-2RP + hPD-1)
Non-Targeted 1H3-hIgG4-df-hIL-2 (WT) 1 Full
Antibody-Attenuated ~ 1H3-hIgG4-L6-hIL-2 (WT) 1 Full
hIL-2 Fusion 1H3-hIgG4-L6-hIL-2 (D20Y) NC < Inactive
Proteins 1H3-hIgG4-df-hIL-2 (D20Y) NC « Inactive
1H3-hIgG4-L6-hIL-2 (D20A/R38P) 3074 ¢ Partial, 80%
1H3-hIgG4-L6-hIL-2 (D20A/R38S) 4482 ¢ Partial, 80%
1H3-hIgG4-L6-hIL-2 (D20A/R38D) 2964 ¢ Partial, 60%
1H3-hIgG4-L6-hIL-2 3538 ¢ Partial, 80%
(D20A/R38Q/E95A)
1H3-hIgG4-L6-hIL-2 657 ¢ Partial, 70%
(D20A/FA2H/E95A)
1H3-hIgG4-L6-hIL-2 (R38D/I92D) 1428 Full
1H3-hIgG4-L6-hIL-2 (R38E/92D) 1887 Full
1H3-hIgG4-L6-hIL-2 (F42H/I92D) 2024 ¢ Full

1H3-hIgG4-df-hIL-2 (D20A/R38E) 307-3628 < Partial, 70%-Full

1H3-hIgG4-L6-hIL-2 (D20A/R38E)  4883-5226  Partial, 70%-Full
1H3-hIgG4-L6-hIL-2 9167 Partial, 80%
(T3A/D20A/R38E)

1H3-hIgG4-L6-hIL-2 4714 Partial, 60%
(D20A/R38E/C125A)

1H3-hIgG4-L6-hIL-2 4626 Partial, 60%
(T3A/D20A/R38E/C125A)

1H3-hIgG1-L6-hIL-2 (D20A/R38E) 297 Full
1H3-hIgG1-L6-hIL-2 513 Partial, 80%
(T3A/D20A/R38E)

1H3-hIgG1-L6-hIL-2 3342 Partial, 80%
(D20A/R38E/C125A)

1H3-hIgG1-L6-hIL-2 1081 Partial, 90%
(T3A/D20A/R38E/C125A)

1H3-hIgG1-LAGA-df-hIL-2 6459 Full
(T3A/D20A/R38E/C125A)

1H3-hIgG1-L6-hIL-2 (H16A) 44 Full
1H3-hIgG1-L6-hIL-2 (FA2A) 0« Full
1H3-hIgG1-L6-hIL-2 (H16A/F42A) 2@ Full
1H3-hIgG1-L6-hIL-2 (D20T) 75 @ Full
1H3-hIgG1-L6-hIL-2 2@ Full

(T3A/FA2A/Y45A/L72G/C125A)
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TABLE 24-continued

Fold change from rhIL-2 and agonistic activity of antibody-hIL-2 fusion
proteins on TF1 + IL-2RP + hPD-1 cell line (human PD-1 expressing cell
line with intermediate-affinity IL-2R).

Variants

Fold decrease

Anti-hPD-1-Attenuated
hIL-2 Fusion
Proteins

A2-hTgG4-df-hIL-2 (D20A/R38E)
D12-hIgG4-df-hIL-2 (D20A/R38E)
G12-hIgG4-df-hIL-2 (D20A/R38E)
OMC476pB11-hIgG4-df-hIL-2
(D20A/R38E)
OMCA476pEA-hIgGA-df-hIL-2
(D20A/R38E)
OMCA476pG10-hIgG4-df-hIL-2
(D20A/R38E)
OMCA476pH10-hIgG4-df-hIL-2
(D20A/R38E)

A2-hTgGA-df-hIL-2 (D20A/F42A)
A2-hTgG4-df-hIL-2 (D20A/F42S)
A2-hTgG4-df-hIL-2 (D20S/R38E)
A2-hTgG4-df-hIL-2 (FA2A/N8SR)
A2-hIgGA4-df-hIL-2 (F421/192D)
A2-hTgGA4-df-hIL-2 (F42Q/192D)
A2-hTgGA-df-hIL-2 (FA2T/I92D)
A2-hTgGA4-df-hIL-2 (F42W/I92D)
A2-hTgGA-df-hIL-2 (R38E/D84K)
A2-hTgGA-df-hIL-2 (R38E/I92K)
C51E6-5-hIgG4-df-hIL-2
(D20A/R38E)
C51E6-5-hIgG4-L6-hIL-2
(D20A/R38E)
C51E6-5-hIgG4-LE-df-hIL-2
(T3A/D20A/R38E/C125A)
C51E6-5-hIgG4-LAGA-df-hIL-2
(T3A/D20A/R38E/C125A)
OMC.1.B6-hIgG4-L6-hIL-2
(D20A/R38E)
OMC.1.D6-hIgG4-L6-hIL-2
(D20A/R38E)
OMC.2.C6-hIgG4-L6-hIL-2
(D20A/R38E)
2A3.H7-hIgG4-df-hIL-2
(D20A/R38E)
1H9-hIgG4-df-hIL-2 (D20A/R38E)
1D5-hIgG4-df-hIL-2 (D20A/R38E)
2H7-hIgG1-df-hIL-2
(T3A/D20A/R38E/C125A)
2H7-hIgG1-LE-df-hIL-2
(T3A/D20A/R38E/C125A)
2H7-hIgG1-LAGA-df-hIL-2
(T3A/D20A/R38E/C125A)
2H7-hIgGA4-df-hIL-2
(T3A/D20A/R38E/C125A)
2H7-hlgG4-LE-df-hIL-2
(T3A/D20A/R38E/C125A)
2H7-hIgG4-LAGA-df-hIL-2
(T3A/D20A/R38E/C125A)
H7-767

2H7-hIgG1-df-hIL-2
(T3A/R38E/DSAK/C125A)
2H7-hIgG1-LE-df-hIL-2
(T3A/R38E/DSAK/C125A)
2H7-hIgG1-LAGA-df-hIL-2
(T3A/R38E/DSAK/C125A)
2H7-hIgGA4-df-hIL-2
(T3A/R38E/DSAK/C125A)
2H7-hIgG4-LE-df-hIL-2
(T3A/R38E/DSAK/C125A)
2H7-hIgG4-LAGA-df-hIL-2
(T3A/R38E/DSAK/C125A)
2H7-hIgG1-df-hIL-2
(T3A/R38E/I02K/C125A)
2H7-hIgG1-LE-df-hIL-2
(T3A/R38E/I02K/C125A)
2H7-hIgG1-LAGA-df-hIL-2
(T3A/R38E/I02K/C125A)

from rhIL- Agonistic

2 (TF1 + Activity (TF1 +
IL-2Rp + hPD-1) IL-2RP + hPD-1)

0-1 ¢ Full

1 Full

1 Full

0“ Full

24 Full

0“ Full

1 Full

2 Full

1 Full

0“ Full

0“ Full

9 “ Full

54 Full

1 Full

4« Full

0-1 ¢ Full

0-1 ¢ Full
0-1 ¢ Partial, 70%-Full

19 Partial, 90%
14 Full
0 Full
0°  Partial, 60%
0 “  Partial, 90%

0@  Partial, 60%

0“ Full
0“ Full
1 Full
1 Full
0 Full
19 Full
19 Full
1-4 < Full
1 Full
0-1¢ Full
2 Full
19 Full
1 Full
19 Full
0-2 « Full
1-3 ¢ Full
19 Full
19 Full
1-2 ¢ Full
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TABLE 24-continued

98

Fold change from rhIL-2 and agonistic activity of antibody-hIL-2 fusion
proteins on TF1 + IL-2RP + hPD-1 cell line (human PD-1 expressing cell

line with intermediate-affinity IL-2R).

Fold decrease

from rhIL-
2 (TF1 +
Variants

Agonistic
Activity (TF1 +

IL-2RB + hPD-1) IL-2RB + hPD-1)

2H7-hIgG4-df-hIL-2

(T3A/R38E/I92K/C125A)

2H7-hlgG4-LE-df-hIL-2 1
(T3A/R38E/I92K/C125A)

2H7-hlgG4-LAGA-df-hIL-2 1
(T3A/R38E/I92K/C125A)

2H7-hIgG1-LAGA-df-hIL2 Not Attenuated
(T3A/D20S/R38E/C125A) on graph; NC ¢
2H7-hIgG1-LAGA-df-hIL2 0“
(T3A/R38E/D84F/C125A)

2H7-hIgG1-LAGA-df-hIL2 0“
(T3A/R38E/192R/C125A)

2H7-hIgG1-LAGA-df-hIL2 2
(T3A/R38E/192E/C125A)

2H7-hIgG1-LAGA-df-hIL2 Not Attenuated
(T3A/R38E/1928/C125A) on graph; NC ¢
2H7-hIgG1-LAGA-df-hIL2 0“
(T3A/R38E/C125A)

2H7-hIgG1-LAGA-df-hIL2 >10,000
(T3A/H16E/R38E/C125A)

Full

Full

Full

Full

Full

Full

Full

Full

Full

Full

NC = Not Calculated by GraphPad Prism 7

2 =TFold change is an estimate only since a full four parameter logistic curve was not reached

Example 18: Evaluation of Surrogate
Anti-hPD-1-Attenuated hIl.-2 Fusion Proteins that
Block or do not Block Mouse PD-L.1 in an In Vivo

Murine Colon Adenocarcinoma (MC38) Model

Since there are no accepted models to explore in vivo
efficacy of oncology therapeutics in primates, a surrogate
anti-mPD-1-attenuated hI[.-2 fusion protein was generated
and tested in a syngeneic murine tumor model. This MC38
colon adenocarcinoma model is routinely used to test effi-
cacy of immuno-oncology therapeutics. To explore the in
vivo effect of the anti-PD-1-attenuated hIL.-2 fusion protein,
a surrogate anti-mouse PD-1 antibody designated RMP1-14
(known to block mouse PD-L1 binding) and RMP1-30
(described as a mouse PD-L1 non-blocker) was fused to an
attenuated hlI[.-2 at the C-terminus of the mouse IgG2b-
N297A heavy chain and tested in an MC38 colon adeno-
carcinoma model. The hIl.-2 moiety included the substitu-
tions F42K, Y45R, and V69R that were tested on an IL-2
dependent mouse T lymphoblast cell line (CTLL-2) and that
were demonstrated to be attenuated for mouse IL.-2 activity.
Human I1.-2 can stimulate proliferation of mouse T cells at
similar concentrations, however the same substitutions that
attenuate activity on human I.-2 dependent cell lines do not
attenuate activity on the CTLL-2 cell line (data not shown).
As such, the F42K/Y45R/V69R substitutions were used in
hIL-2 as a surrogate since they demonstrated attenuated 1L.-2
activity on mouse cell lines. Sequences comprising the
heavy and light chain variable region sequences of anti-
mouse PD-1 antibodies RMP1-14 and RMP1-30 (as
described in Matsumoto K et al., J Immunol. 2004 Feb. 15;
172 (4): 2530-41) were also formatted onto a murine 1gG2b-
N297A background to generate anti-mPD-1 RMP1-14
mlIgG2b-N297A (SEQ ID NOs: 564 and 566) and anti-
mPD-1 RMP1-30 mIgG2b-N297A (SEQ ID NOs: 567 and
568). The mouse IgG2b isotype with an N297A substitution
is the murine equivalent of an Fc isotype that abrogates Fc
immune effector function. Surrogate antibodies and anti-
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body-attenuated hI[-2 fusion proteins were produced,
expressed and Protein-A purified using standard techniques.

In this murine tumor model, ten week old female C57BL/
6NCrl (Charles River) mice were injected into the right flank
with 5x10° MC38 colorectal carcinoma cells. When tumors
reached 80-120 mm?>. mice were sorted into cohorts (10
mice/group) and treatment began on day 1 of study. Anti-
mPD-1 RMP1-14 mIgG2b-N297A. anti-mPD-1 RMP1-30
mlIgG2b-N297A. anti-mPD-1 RMP1-14 mIgG2b-N297A-
L6-hIL-2 (F42K/Y45R/V69R) (SEQ ID NOs: 565 and 566),
and anti-mPD-1 RMP1-30 mIgG2b-N297A-L6-hIL-2
(F42K/Y45R/V6E9R) (SEQ ID NOs: 568 and 569) were
dosed intraperitoneally at 5 mg/kg twice weekly for 4 weeks
along with vehicle control (phosphate-buffered saline).
Tumor size was measured with calipers twice weekly using
the formula (w?xL)/2 where w=width and L=length for the
duration of the study. The study endpoint was a tumor
volume of 1000 mm?> or survival at day 50, whichever came
first.

FIG. 8 demonstrates that although the administration of

anti-mPD-1  RMP1-14-mIgG2b-N297A or anti-mPD-1
RMP1-30-mIgG2b-N297A antibodies alone did not promote
significant efficacy relative to treatment with vehicle control,
the administration of anti-mPD-1 RMP1-14 mlgG2b-
N297A-L6-hIL-2 (F42K/Y45R/V69R) or anti-mPD-1
RMP1-30 mIgG2b-N297A-L6-hIL-2 (F42K/Y45R/V69R)
anti-PD-1-attenuated hI[.-2 fusion proteins was associated
with 90% and 100% complete tumor regressions respec-
tively. These data demonstrate that the anti-tumor efficacy
mediated by anti-mPD-1-hI[.-2 (F42K/Y45R/V69R) fusion
proteins does not require PD-1 checkpoint blockade and that
efficacy is dependent on hIL-2 activity. The data further
demonstrate that antibody mediated targeting of PD-1
expressing T cells is sufficient to promote potent anti-tumor
efficacy in the MC38 tumor model.
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Example 19: Surrogate Anti-hPD-1-Attenuated
hIL-2 Fusion Protein Expands Effector Memory
CD8+ T Cells in an In Vivo Murine Colon
Adenocarcinoma Model

To understand the mechanism-of-action of the surrogate
anti-hPD-1-attenuated hIL-2 fusion protein in vivo, a similar
in vivo experiment to Example 18 was performed, followed
by immunophenotyping of the resultant T cell populations in
tumors, blood, spleens and lymph nodes after three doses.
Ten week old female C57BL/6NCrl (Charles River) mice
were subcutaneously implanted with the 5x10° murine
MC38 colon adenocarcinoma cancer tumor cells into the
right flank and tumors were monitored for growth. Animals
with tumors between 150-260 mm® were divided between
four groups with 10 mice per group for the study. After 21
days post-implantation, animals were dosed intraperitone-
ally with 0.2 ml./dose phosphate buffered saline (PBS) for
the vehicle control, 5 mg/kg anti-KILLH-C3-mIgG2b-N297A-
L6-hIL-2 (F42K/Y45R/V69R), 5 mg/kg anti-mPD-1 RMP1-
30 mlgG2b-N297A, or 5 mg/kg anti-mPD-1 RMP1-30
mlIgG2b-N297A-L6-hIL-2 (F42K/Y45R/V69R) on days 1,
4 and 8. On day 9, tumors, spleens and inguinal lymph nodes
were harvested from all mice and processed into single cell
suspensions for subsequent flow cytometry analysis.

FIG. 9A charts the tumor volume growth (mm?®) over 9
days from the first dose on day 1 where each point represents
a mean of 10 mice. By day 8, anti-mPD-1 RMP1-30
mlIgG2b-N297A-L6-h1L-2 (F42K/Y45R/V69R) had a
reduction in tumor volume compared to other treatment
groups. FIG. 9B summarizes the contribution of various
CD8* T cell subsets in the tumor of each treatment group in
which T Central Memory were phenotyped as CD45*CD3™*
CD4 CD8"CD44"CD127°CD69°CD103". T  Effector
Memory were CD45'CD3"CD4 CD8*CD44*CD127*
CD69*CD1037CD62L". T Resident Memory were CD45*
CD3*CD4*CD8"CD44*CD127*CD69*CD103*,  CD44"
CD62L~ T cells were CD45*CD3*CD4 CD8*CD44*
CD62L" and T Naive were CD45*CD3*CD4*CD8*CD44~
CD62L*. In comparison to other treatment groups, there was
expansion of the CD8" T Effector Memory subset in the
anti-mPD-1 RMP1-30 mlgG2b-N297A-L6-hIL-2 (F42K/
Y45R/V69R) treated mice as indicated in the increase of the
light grey slice of FIG. 9B. This was also illustrated in FIG.
9C in absolute counts (cells/ul.) within the MC38 dissected
tumor. Furthermore, within the tumor, there was a decrease
in the absolute counts (cells/ul.) of Regulatory T cells
defined as expressing CD45°CD3*CD4"CD8*CD25*
FoxP3* markers.

The expansion of CD8* T Effector Memory and decrease
in Regulatory T cells has been associated with effective
immunotherapy in both mice and humans.

Example 20: Anti-hPD-1-Attenuated hIL-2 Fusion

Proteins are Active In Vivo in an NCG-PBMC
Model
Engrafting human immune cells into NOD-

Prkdce2 €2 L-2rg®™2°?2/NjuCrl (NCG) mice that lack
functional T. B, and NK cells has been a valuable tool for
evaluating efficacy of therapeutics hypothesized to stimulate
human T cells. In this model, if the therapeutic activates
human T cells, there would be a resulting expansion of T
cells and accelerated graft-versus-host disease (GvHD).
Three independent donors for human peripheral mono-
nuclear cell (hWPBMC) engraftment were evaluated over a 4
week period for engraftment kinetics as well as expression
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of human PD-1 and human I1.-2 receptors on T cells. Of the
three donors tested. the donor that induced the most T cells
with an intermediate window for GVHD was chosen. 1.5x
107 hPBMCs were intravenously injected into NCG mice
and divided into 8 groups of 8-16 mice. On days 7, 10, and
14, mice were intraperitoneally injected with three doses of
2H7-hIgGl-LAGA-df-hIL-2  (T3A/D20A/R38E/C125A)
(SEQID NOs: 471, 425) (2.5 mg/kg, 5 mg/kg, or 10 mg/kg),
1H3-hIgG1-LAGA-df-hIL-2  (T3A/D20A/R38E/C125A)
(SEQ ID NOs: 546, 374) (5 mg/kg or 10 mg/kg), 1H3-
hlgG1-LAGA-df-hIL-2 (T3A/C125A) (SEQ ID NOs: 563,
374) (10 mg/kg), or 2H7-hIgG1-LAGA-df-hIL.-2 (T3A/
R38E/192K/C125A) (SEQ ID NOs: 474, 425) (5 mg/kg).
The anti-DNase fusion protein both as a wild-type hIL-2
(1H3-hIgG1-LAGA-df-hIL-2 (T3A/C125A)) and with the
attenuated hIL-2 moiety (1H3-hlgG1l-LAGA-df-hI[.-2
(T3A/D20A/R38E/C125A)) was used as a non-targeting
antibody control. Although the 1H3-hlgG1-LAGA-df-hI[.-2
(T3A/C125A) fusion protein had no changes in the hlIL.-2
moiety which reduce hIL-2 activity, it did comprise the T3A
and C125A substitutions to remove the predicted O-linked
glycosylation site on human IL-2 (see for example Int’1 Pub.
No. W02012/107417) and unpaired cysteine residue (see
for example Int’l Pub. No. W0O2018/184964), respectively.
These substitutions have not demonstrated reduced hIL-2
potency in the clinic. On Day 21, blood, spleen, and lungs
were harvested in which blood and spleens were processed
for flow cytometry immunophenotyping while lungs were
weighed.

After 21 days, flow cytometry immunophenotyping was
performed on the blood and spleens of animals. Table 25
summarizes the markers used to delineate human T cell
populations for subsequent analysis.

TABLE 25

Phenotypic markers to define
human T cell subsets in NCG-PBMC mice

Cell Population Phenotypic Markers

CD3+
CD3+CD4-CD8+CD45RO-CCR7+
CD3+CD4-CD8+CD45RO-CCR7-
CD3+CD4-CD8+CD45RO+CCR7-
CD3+CD4-CD8+CD45RO+CCR7+
CD3+CD4+CD8-CD45RO-CCR7+
CD3+CD4+CD8-CD45RO-CCR7-
CD3+CD4+CD8-CD45RO+CCR7-
CD3+CD4+CD8-CD45RO+CCR7+
CD3+CD4+CD8-CD25+Foxp3+
CD3-CD56+

Pan T cells

CDS8+ Naive

CD8+ Effector

CD8+ Effector Memory
CD8+ Central Memory
CD4+ Naive

CD4+ Effector

CD4+ Effector Memory
CD4+ Central Memory
Regulatory T cells

NK Cells

Body weight was measured for 21 days and normalized to
day 1 for each individual animal as an assessment of
graft-versus-host disease (GvHD) as illustrated in FIG. 10.
Accelerated GvHD was observed in the 2H7-hIgG1-LAGA-
df-hIL-2 (T3A/D20A/R38E/C125A) treated mice at 10
mg/kg. A small decrease in body weight was also observed
in the 2H7-hIgGl-LAGA-df-hIL-2 (T3A/D20A/R38E/
C125A) treated mice at 2.5 mg/kg, 5 mg/kg, and 2H7-
hlgG1-LAGA-df-hIL-2 (T3A/R38E/192K/C125A) at 5
mg/kg. Although body weight loss was seen in the 1H3-
hlgG1-LAGA-df-hIL.-2 (T3A/C125A), it was not sustained.

The flow cytometry analysis correlated with the acceler-
ated graft-versus-host disease (GvHD) observed. Using the
phenotypic markers for human T cell subset delineation
provided in Table 25, flow cytometry analysis of peripheral
blood demonstrated only a minor expansion of CD3*, CD4*,
and CD8" T cell subsets (as quantified by a fold change from
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vehicle control of between 10-fold to 50-fold for CD3+ T
cells) in mice treated with 2H7-hlgG1-LAGA-df-hIl.-2
(T3A/D20A/R38E/C125A) at 2.5 mg/kg and 5 mg/kg, and
mice treated with 1H3-hIgG1-LAGA-df-hI[.-2 (T3A/
C125A) at 10 mg/kg. Furthermore, CD3*, CD4*, and CD8*
T cell subsets were greatly expanded (fold change from
vehicle control was greater than 50-fold for CD3* T cells) in
the peripheral blood of mice treated with 2H7-hIgG1-
LAGA-df-hIL-2 (T3A/D20A/R38E/C125A) at 10 mg/kg.
Table 26 summarizes the expanded human T cell subsets.

TABLE 26
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human CD3™* T cells that were Tregs. There were no changes
in the percentage of human NK cells in peripheral blood
(phenotype defined in Table 25) in all treatment groups in
comparison to vehicle control (data not shown).

Example 21: Non-Clinical Safety Profile of
Anti-hPD-1-Attenuated hiIL.-2 Fusion Proteins

Cynomolgus monkeys previously have been used to
evaluate the toxicity of unmodified 1L.-2. Lethality was

Expansion of human CD3*, CD4*, and CD8" T cell subsets in NCG-PBMC mice

Fold Change in numbers (Blood)

Agent CD3* Tecells CD4* Tcells CD8* T cells
Vehicle (PBS) 1 1 1
1H3-hIgG1-LAGA-df-hIL-2 (T3A/C125A) 10 mg/kg 22.76 27.73 16.13
1H3-hIgG1-LAGA-df-hIL-2 (T3A/D20A/R38E/C125A) 5 mg/kg 1.94 2.12 1.74
1H3-hIgG1-LAGA-df-hIL-2 (T3A/D20A/R38E/C125A) 10 mg/kg 0.56 0.56 0.57
2H7-hIgG1-LAGA-df-hIL-2 (T3A/D20A/R38E/C125A) 2.5 mg/kg 24.57 324 14.4
2H7-hIgG1-LAGA-df-hIL-2 (T3A/D20A/R38E/C125A) 5 mg/kg 53.03 70.74 22.86
2H7-hIgG1-LAGA-df-hIL-2 (T3A/D20A/R38E/C125A) 10 mg/kg 203.3 296.94 58.82
2H7-hIgG1-LAGA-df-hIL-2 (T3A/R38E/I92K/C125A) 5 mg/kg 31.79 48.76 8.79

N/A = Not Applicable

In addition to evaluating CD3", CD4*, and CD8"* T cells
between treatment groups, the memory and naive subsets for
CD4* and CD8* T cell subsets were also assessed. The
phenotypic markers used for delineation of Naive, Effector,
Effector Memory and Central Memory for both CD4* and
CD8* T cell is summarized in Table 25. There were no
changes in Naive, Effector or Central Memory T cells
between treatment groups (data not shown). However, mice
treated with 2H7-hIgG1-LAGA-df-hIL-2 (T3A/D20A/
R38E/C125A) at 10 mg/kg had greatly expanded CD4" and
CD8* Effector Memory (EM) T cells in the peripheral blood
with an average cell number per milliliter greater than 5
million for CD8* T cells and greater than 50 million for
CD4* T cells (FIGS. 11A and 11B). Box-and-whisker plots
were graphed with the box around the first and third quartile,
the horizontal line as the median, and lines indicated the
minimum and maximum points. There was moderate expan-
sion of CD8* Effector Memory (EM) T cells defined as an
average cell number per million between 1 to 5 million per
milliliter for animals treated with 2H7-hlgG1-LAGA-df-
hIL-2 (T3A/D20A/R38E/C125A) at 2.5 mg/kg and 5 mg/kg
as well as for 1H3-hIgG1-LAGA-df-hIL.-2 (T3A/C125A).
There was moderate expansion of CD4"* Effector Memory
(EM) T cells between 6 to 13 million per milliliter for CD4*
T cells in the mice treated with 2H7-hlgG1-LAGA-df-hI[.-2
(T3A/D20A/R38E/C125A) at 2.5 mg/kg and 5 mg/kg.

In addition to stimulating effector T cells, IL-2 has been
described to stimulate NK cells and regulatory T cells
(Tregs) and since Tregs express high levels of CD25 and NK
cells express CD122, these immune cell types were also
evaluated. FIG. 12 illustrates that animals treated with
2H7-hIgG1-LAGA-df-hIL-2 (T3A/D20A/R38E/C125A) at
the highest dose of 10 mg/kg did not expand human regu-
latory T cells and instead had the lowest percent of regula-
tory T cells (as phenotypically defined in Table 25) in the
peripheral blood of animals. There was a dose-dependent
decrease of human regulatory T cells and in comparison to
vehicle control that had an average of 1.6% human CD3* T
cells that were Tregs, 2H7-hIgG1-LAGA-df-hI.-2 (T3A/
D20A/R38E/C125A) at 10 mg/kg had an average of 0.16%
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observed in cynomolgus monkeys at exogenous recombi-
nant I[.-2 doses as low as 50 pug/kg/day. Since the binding of
H7-767 to cynomolgus monkey hPD-1 on primary activated
PBMCs was confirmed by flow cytometry (Example 12), a
single-dose study for preliminary safety assessment was
performed with both a variant of H7-767 (H7-02-hIgG1-
LAGA-df-hIL-2 (T3A/D20A/R38E/C125A) (SEQ ID NOs:
582 and 583) and H7-767. H7-02-hIgG1-LAGA-df-hIL-2
(T3A/D20A/R38E/C125A) was delivered by 15 minute iv
infusion to 8 monkeys at 1 mg/kg (4 animals) or 10 mg/kg
(4 animals). Sampling at time-points up to 360 hours fol-
lowing infusion was performed. No adverse effects, gross
toxicities, body weight loss, or lethality was observed (data
not shown). A follow-up single-dose study using H7-767
was performed at higher doses of 5 mg/kg and 50 mg/kg
similar to the first study, with sampling at time-points up to
360 hours post-infusion. Again, no adverse effects, gross
toxicities, body weight loss or lethality was observed (data
not shown).

Example 22: Attenuation of IL-2 Activity of
Modified hIL-2 Proteins

The attenuation of IL.-2 activity of modified hIL.-2 pro-
teins comprising a substitution at amino acid position 20
(D20) and a substitution at amino acid position 38 (R38) was
tested in proliferation assays in both the NK-92 and TF1+
IL-2Rp cell lines as described in Example 5 above. The
modified hIL-2 proteins were grouped into 7 groups (1 to 7)
based upon the maximal agonist activity of the modified
hIL-2 protein and the level of attenuation of potency on both
the intermediate and high-affinity receptors (Table 27) rela-
tive to non-modified recombinant hIL-2. The criteria used
for grouping the modified hIlL-2 proteins was:

Group 1: Variants with the highest attenuation (i.e., >10,
000-fold) and at least about 80% activity on the inter-
mediate-affinity receptor but also had high attenuation
and at least about 70% activity on the high-affinity
receptor.
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Group 2: Variants with at least about 70% activity and
>1,000-fold attenuation on the intermediate-affinity
receptor, and about 20% activity to about 30% activity

on the high-affinity receptor.

Group 3: Variants with about 50% activity to about 70% 5
activity and >1,000-fold attenuation on the intermedi-
ate-affinity receptor, and about 20% activity on the

high-affinity receptor.

Group 4: Variants with at least about 70% activity but

only >500-fold attenuation on the intermediate-affinity

10

receptor, and about 50% activity on the high-affinity

receptor.

104
Group 5: Variants with at least about 70% activity on both
receptors but >10-fold to >300-fold attenuation on the
intermediate-affinity receptor in descending order and
70-fold to 1500-fold attenuation on the high-affinity
receptor also in descending order.
Group 6: Variants with only about 30% activity and

>2,500-fold attenuation on the intermediate-affinity
receptor, and no activity on the high-affinity receptor.

Group 7: Variants with no activity on both the interme-
diate-affinity receptor and high-affinity receptor.

TABLE 27

Fold change from rhIL-2 and agonistic activity of modified hIL-2 proteins
comprising a substitution at amino acid position 20 (D20) and a substitution at amino
acid position 38 (R38) in a cell-based proliferation assay

Fold change Agonistic

SEQ ID NO Fold change Agonistic from rhIL-2 Activity
of hIL-2 from rhIL-2  Activity (TF1 + (TF1 +
Variants variant (NK-92) (NK-92) IL-2Rp) IL-2RP)
Group 1H3-hIgG1- 149 1183-2016  at least about >10,000 ¢ at least about
1 L6-hIL-2 70% 80%
(D20A/R38E)
Group 1H3-hIgG1- 608 >10,000 *  about 30% 6665 at least about
2 L6-hIL-2 70%
(D20Q/R38E)
Group 1H3-hIgG1- 614 >10,000 ¢ about 30% 2607 at least about
2 L6-hIL-2 70%
(D20M/R38E)
Group 1H3-hIgG1- 611 >10,000 *  about 20% 1782 at least about
2 L6-hIL-2 70%
(D20I/R38E)
Group 1H3-hIgG1- 620 >10,000 on  about 20% 1849 about 50%
3 L6-hIL-2 graph, NC *
(D20V/R38E)
Group 1H3-hIgG1- 307 >10,000 on  about 50% 626 at least about
4 L6-hIL-2 graph, NC * 70%
(D20S/R38E)
Group 1H3-hIgG1- 607 1521 at least about 378 at least about
5 L6-hIL-2 70% 70%
(D20N/R38E)
Group 1H3-hIgG1- 610 1288 at least about 212 at least about
5 L6-hIL-2 70% 70%
(D20G/R38E)
Group 1H3-hIgG1- 617 524 at least about 75 at least about
5 L6-hIL-2 70% 70%
(D20T/R38E)
Group 1H3-hIgG1- 609 77 at least about 12 at least about
5 L6-hIL-2 70% 70%
(D20E/R38E)
Group 1H3-hIgG1- 306 No activity No activity 2945 about 30%
6 L6-hIL-2
(D20H/R38E)
Group 1H3-hIgG1- 612 >10,000 *  No activity >10,000 *  No activity
7 L6-hIL-2
(D20L/R38E)
Group 1H3-hIgG1- 613 No activity No activity 544 No activity
7 L6-hIL-2
(D20K/R38E)
Group 1H3-hIgG1- 615 >10,000 *  No activity >10,000 *  No activity
7 L6-hIL-2
(D20F/R38E)
Group 1H3-hIgG1- 616 >10,000 *  No activity >10,000 *  No activity
7 L6-hIL-2
(D20P/R38E)
Group 1H3-hIgG1- 618 >10,000 *  No activity >10,000 *  No activity
7 L6-hIL-2
(D20W/R38E)
Group 1H3-hIgG1- 619 >10,000 *  No activity 1 No activity
7 L6-hIL-2
(D20Y/R38E)
Group 1H3-hIgG1- 606 >10,000 *  No activity >10,000 *  No activity
7 L6-hIL-2

(D20R/R38E)
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Example 23: Activity of Surrogate Fusion Protein
in a Murine MC38 Colo-Rectal Tumor Model

Ten week old female C57BL/6NCrl mice were injected
into the right flank with 5x10° syngeneic MC38 colorectal
carcinoma cells. When tumors reached 80-120 mm?®, mice
were sorted into cohorts (10 mice/group) and treatment
began on day 1 of study. All agents except hIL.-2 were dosed
intraperitoneally at 5 mg/kg twice weekly for 4 weeks,
starting on day 1. hIL.-2 was dosed intraperitoneally at
36,000 International Units once a day from days 1-5. Tumor
size was measured with calipers twice weekly for the
duration of the study. The study endpoint was a tumor
volume of 1000 mm® or survival at day 50 or progression
free survival at day 70, whichever came first.

All test agents including antibody molecules and anti-
body-hlIlL-2 fusion proteins were generated using a mouse
1gG2b Fc region with a single N297A amino-acid substitu-
tion at position 297, which prevents glycosylation of the Fc
region and significantly reduces any Fc region-mediated
immune effector function, thereby preventing cellular deple-
tion in vivo. Anti-mPD-1 RMP1-14 is a monoclonal anti-
body antagonist of the mouse PD-1 receptor (Matsumoto, J
Immunol 172:2530-2541, 2004). Anti-mPD-1 RMP1-14-
hILL-2 F42K/Y45R/V69R is a bi-functional fusion protein
consisting of the monoclonal RMP1-14 antibody antagonist
of the mouse PD-1 receptor fused at its C-terminus via a
flexible six amino-acid glycine/serine linker to hllL.-2 F42K/
Y45R/V69R (SEQ ID NO: 621) that is a reduced potency
1L-2 variant. This molecule was designed to target a reduced
potency hlL-2 variant directly to PD-1 expressing T cells in
vivo in mice. Anti-KLH-hIL-2 F42K, Y45R, V69R is a
control fusion protein consisting of an isotype control mono-
clonal antibody recognizing a non-mammalian antigen (key-
hole limpet hemocyanin, KLH) fused at its C-terminus via
a flexible six amino-acid glycine/serine linker to hIL-2
F42K, Y45R, V69R that is a reduced potency IL-2 variant.

Results are presented in FIG. 19. The MC38 colo-rectal
tumor model is particularly responsive to antibody mediated
PD-1 receptor inhibition. Although tumors growing in
vehicle-treated mice rapidly reached study endpoint, 50% of
mice treated with anti-mPD-1 RMP1-14 experienced com-
plete tumor regression. In contrast, 100% of mice treated
with an anti-mPD-1 RMP1-14-hIL-2 F42K, Y45R, V69R
fusion protein experienced durable, long-term tumor regres-
sion. Mice treated with various combinations of the indi-
vidual components of anti-mPD-1 RMP1-14-hIl.-2 F42K,

15
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Y45R, V69R fusion protein, including either anti-mPD-1
RMP1-14 combined with hI[.-2 free cytokine (administered
at a dose and regimen equivalent to a therapeutic dose in
humans) or anti-mPD-1 RMP1-14 combined with a non-
targeted anti-KILH-hI[.-2 F42K, Y45R, V69R fusion protein
did not recapitulate the efficacy seen with anti-mPD-1
RMP1-14-hIL-2 F42K, Y45R, V69R. These data demon-
strate that targeting a reduced potency hIl-2 to PD-1
expressing cells significantly improves anti-tumor efficacy
relative to an anti-PD-1 receptor antagonist and that the
activity of the fusion protein is not due to the additive effects
of the molecule’s individual components.

Example 24: Evaluation of Protective Anti-Tumor
Immunity Induced by Surrogate Anti-mPD-1
RMP1-14-hIL-2 F42K, Y45R, V69R in the MC38
Colo-Rectal Tumor Model

Mice that had undergone a complete tumor regression in
the primary tumor study described in Example 23 and that
had survived to day 50 were subjected to a secondary tumor
challenge without any additional drug therapy. For tumor
re-challenge, mice were implanted on the left flank contral-
ateral to the location of the primary tumor with 5x10° MC38
tumor cells. As a control group, 10 age-matched tumor naive
mice were also implanted with MC38 tumor cells.

FIG. 20 shows that all mice that had previously undergone
a complete tumor regression in a prior primary tumor study
and had survived to day 50 after treatment with anti-mPD-1
RMP1-14-hIL.-2 F42K, Y45R, V69R were completely pro-
tected from secondary tumor development. In contrast, all
tumor-naive mice implanted with MC38 tumor cells went on
to develop tumors that rapidly reached study endpoint of
tumor volume of 100 mm®. The development of protective
anti-tumor immunity in the absence of continued drug
therapy suggests that anti-mPD-1 RMP1-14-hI[.-2 F42K,
Y45R, V69R induced an anti-tumor memory T cell
response.

Those skilled in the art will appreciate that numerous
changes and modifications can be made to the preferred
embodiments disclosed herein and that such changes and
modifications can be made without departing from the spirit
of the invention. It is, therefore, intended that the appended
claims cover all such equivalent variations as fall within the
true spirit and scope of the invention.

The disclosures of each patent, patent application, and
publication cited or described in this document are hereby
incorporated herein by reference, in its entirety.

TABLE 28

Exemplary Antibodies

Antibody Name

Heavy chain

Light chain

Anti-hPD-1 #1-mIgG2b-N297A
Anti-hPD-1 #2-mIgG2b-N297A
hIL-2 Nterm light chain df

hIL-2 Nterm light chain L6 fusion
hIL-2 Nterm heavy chain df

hIL-2 Nterm heavy chain L6 fusion
hIL-2 Cterm heavy chain df

hIL-2 Cterm heavy chain L6 fusion

Anti-hPD-1 #1-mIgG2b-N297A HC
(SEQ ID NO: 348)
Anti-hPD-1 #2-mIgG2b-N297A HC
(SEQ ID NO: 350)
1H3-hIgG1 HC (SEQ ID NO: 379)

1H3-hIgG1 HC (SEQ ID NO: 379)

hIL-2-df-1H3-hIgG1 HC (SEQ ID NO:
358)

hIL-2-L6-1H3-hIgG1l HC (SEQ ID NO:

359)
1H3-hIgG1-df-hIL-2 HC (SEQ ID NO:
360)

1H3-hIgG1-L6-hIL-2 HC (SEQ ID NO:

361)

Anti-hPD-1 #1-mKappa LC (SEQ ID
NO: 349)

Anti-hPD-1 #2-mKappa LC (SEQ ID
NO: 351)

hIL-2-df-1H3-hkappa LC (SEQ ID NO:
356)

hIL-2-L6-1H3-hkappa LC (SEQ ID NO:
357)

1H3-hKappa LC (SEQ ID NO: 374)

1H3-hKappa LC (SEQ ID NO: 374)
1H3-hKappa LC (SEQ ID NO: 374)

1H3-hKappa LC (SEQ ID NO: 374)
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Exemplary Antibodies

Antibody Name

Heavy chain

Light chain

hIL-2 Cterm light chain df
hIL-2 Cterm light chain L6 fusion
hCD25-L20-hIL-2 Nterm heavy chain df

hCD25-L20-hIL-2 Nterm heavy chain L6
fusion
hCD25-L.20-hIL-2 Nterm light chain df

hCD25-L.20-hIL-2 Nterm light chain L6
fusion
hCD25-L20-hIL-2 Cterm heavy chain df

hCD25-L20-hIL-2 Cterm heavy chain L6
fusion
hCD25-L.20-hIL-2 Cterm light chain df

hCD25-L20-hIL-2 Cterm light chain L6
fusion
2D12-mIgG1-D265A-L6-hIL-2

2H7-hIgG4

C51E6-5-hIgG4

A2-hIgG4

H7-632-hIgG1-LAGA
2H7-hIgG4-df-hIL-2 (D20A/R38E)

C51E6-5-hIgG4-L6-hIL-2 (D20A/R38E)
A2-hTgGA4-df-hIL-2 (D20A/R38E)
1H3-hIgG4-df-hIL-2 (D20A/R38E)

2H7-hIgG4-df-hIL-2
(T3A/D20A/R38E/C125A)

OMC.1.B6-hIgG4
OMC.2.C6-hIgG4
OMC.1.D6-hIgG4

D12-hlgG4

G12-hlgG4

Abzlmod-hIgG4

Anti-hPD-1 #1-hIgG4-L6-hIL-2
(D20A/R38E)
OMC.1.B6-hIgG4-L6-hIL-2
(D20A/R38E)
OMC.2.C6-hIgG4-L6-hIL-2
(D20A/R38E)
OMC.1.D6-hlgG4-L6-hIL-2
(D20A/R38E)
D12-hIgG4-df-hIL-2 (D20A/R38E)

G12-hIgG4-df-hIL-2 (D20A/R38E)

2H7-hIgG4-LE
2H7-hIgG4-LAGA

OMCA476pH7-hIgG4
OMCA476pB11-hIgG4
OMC476pG10-hIgG4
OMC476pH10-hIgG4
OMCA476pEA-hIgG4
T7110-hIgG1

2H7-hIgG1-LAGA-df-hIL-2
(T3A/D20A/R38E/C125A)

1H3-hIgG1 HC (SEQ ID NO: 379)
1H3-hIgG1 HC (SEQ ID NO: 379)

hCD25-L20-hIL-2-df-1H3-hIgG1 HC
(SEQ ID NO: 365)
hCD25-L20-hIL-2-L6-1H3-hIgG1 HC
(SEQ ID NO: 366)

1H3-hIgG1 HC (SEQ ID NO: 379)

1H3-hIgG1 HC (SEQ ID NO: 379)

1H3-hIgG1-df-hCD25-120-hIL-2 HC
(SEQ ID NO: 369)
1H3-hIgG1-L6-hCD25-L20-hIL-2 HC
(SEQ ID NO: 370)

1H3-hIgG1 HC (SEQ ID NO: 379)

1H3-hIgG1 HC (SEQ ID NO: 379)

2D12-mIgG1-D265A-L6-hIL-2 HC (SEQ
ID NO: 375)

2H7-hIgG4 HC (SEQ ID NO: 424)
C51E6-5-hIgG4 HC (SEQ ID NO: 426)
A2-hIgG4 HC (SEQ ID NO: 428)
H7-632 HC (SEQ ID NO: 414)
2H7-hIgG4-df-hIL-2 (D20A/R38E) HC
(SEQ ID NO: 430)
C51E6-5-hIgG4-L6-hIL-2 (D20A/R38E)
HC (SEQ ID NO: 432)
A2-hTgGA-df-hIL-2 (D20A/R38E) HC
(SEQ ID NO: 433)

1H3-hIgG4-df-hIL-2 (D20A/R38E) HC
(SEQ ID NO: 434)

2H7-hIgGA4-df-hIL-2
(T3A/D20A/R38E/C125A) HC (SEQ ID
NO: 435)

OMC.1.B6-hIgG4 HC (SEQ ID NO: 438)

OMC.2.C6-hlgG4 HC (SEQ ID NO: 440)

OMC.1.D6-hIgG4 HC (SEQ ID NO:
442)

D12-hIgG4 HC (SEQ ID NO: 444)
G12-hIgG4 HC (SEQ ID NO: 446)
Abzlmod-hIgG4 HC (SEQ ID NO: 449)
Anti-hPD-1 #1-hIgG4-L6-hIL-2
(D20A/R38E) (SEQ ID NO: 451)
OMC.1.B6-hIgG4-L6-hIL-2
(D20A/R38E) HC (SEQ ID NO: 453)
OMC.2.C6-hIgG4-L6-hIL-2
(D20A/R38E) HC (SEQ ID NO: 454)
OMC.1.D6-hIgG4-L6-hIL-2
(D20A/R38E) HC (SEQ ID NO: 455)
D12-hIgG4-df-hIL-2 (D20A/R38E) HC
(SEQ ID NO: 456)

G12-hIgG4-df-hIL-2 (D20A/R38E) HC
(SEQ ID NO: 457)

2H7-hIgG4-LE HC (SEQ ID NO: 458)
2H7-hIgG4-LAGA HC (SEQ ID NO:
459)

OMC476pH7-hIgG4 HC (SEQ ID NO:
461)

OMC476pB11-hIgG4 HC (SEQ ID NO:
463)

OMC476pG10-hIgG4 HC (SEQ ID NO:
464)

OMC476pH10-hIgG4 HC (SEQ ID NO:
465)

OMC476pEA-hIgG4 HC (SEQ ID NO:
467)

7110-hIgG1 HC (SEQ ID NO: 460)
2H7-hIgG1-LAGA-df-hIL-2
(T3A/D20A/R38E/C125A) HC (SEQ ID
NO: 471)

1H3-hKappa-df-hIL-2 (WT) LC (SEQ ID
NO: 362)

1H3-hKappa-L6-hIL-2 (WT) LC (SEQ
ID NO: 363)

1H3-hKappa LC (SEQ ID NO: 374)

1H3-hKappa LC (SEQ ID NO: 374)

hCD25-L20-hIL-2-df-1H3-hKappa LC
(SEQ ID NO: 367)
hCD25-L20-hIL-2-L6-1H3-hKappa LC
(SEQ ID NO: 368)

1H3-hKappa LC (SEQ ID NO: 374)

1H3-hKappa LC (SEQ ID NO: 374)

1H3-hKappa-df-hCD25-1.20-hIL-2 LC
(SEQ ID NO: 371)
1H3-hKappa-L6-hCD25-1.20-hIL-2 LC
(SEQ ID NO: 372)
2D12-mKappa LC (SEQ ID NO: 376)

2H7-hKappa LC (SEQ ID NO: 425)
C51E6-5-hKappa LC (SEQ ID NO: 427)
A2-hLambda LC (SEQ ID NO: 429)
H7-632 LC (SEQ ID NO: 415)
2H7-hKappa LC (SEQ ID NO: 425)

C51E6-5-hKappa LC (SEQ ID NO: 427)
A2-hLambda LC (SEQ ID NO: 429)
1H3-hKappa LC (SEQ ID NO: 374)

2H7-hKappa LC (SEQ ID NO: 425)

OMC.1.B6-hLambda LC (SEQ ID NO:
439)

OMC.2.C6-hLambda LC (SEQ ID NO:
441)

OMC.1.D6-hLambda LC (SEQ ID NO:
443)

D12-hLambda LC (SEQ ID NO: 445)
G12-hLambda LC (SEQ ID NO: 447)
Abzlmod-hKappa LC (SEQ ID NO: 450)
Anti-hPD-1 #1-hKappa (SEQ ID NO:
452)

OMC.1.B6-hLambda LC (SEQ ID NO:
439)

OMC.2.C6-hLambda LC (SEQ ID NO:
441)

OMC.1.D6-hLambda LC (SEQ ID NO:
443)

D12-hLambda LC (SEQ ID NO: 445)

G12-hLambda LC (SEQ ID NO: 447)

2H7-hKappa LC (SEQ ID NO: 425)
2H7-hKappa LC (SEQ ID NO: 425)

OMC476pB11.H7 LC (SEQ ID NO: 462)
OMC476pB11.H7 LC (SEQ ID NO: 462)

OMC476pG10.H10 LC (SEQ ID NO:
466)
OMC476pG10.H10 LC (SEQ ID NO:
466)
OMC476pE4 LC (SEQ ID NO: 468)

T110-hKappa LC (SEQ ID NO: 470)
2H7-hKappa LC (SEQ ID NO: 425)
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Exemplary Antibodies

Antibody Name

Heavy chain

Light chain

2H7-hIgG4-LE-df-hIL-2
(T3A/D20A/R38E/C125A)

2H7-hIgG4-LAGA-df-hIL-2
(T3A/D20A/R38E/C125A)

2H7-hIgG1-LAGA-df-hIL-2
(T3A/R38E/I92K/C125A)

hIgG4-LE-df-hIL-2
(T3A/R38E/I92K/C125A)

2H7-hIgG4-LAGA-df-hIL-2
(T3A/R38E/I92K/C125A)

2H7-hIgG1-LAGA-df-hIL-2
(T3A/R38E/D84K/C125A)

2H7-hIgG4-LE-df-hIL-2
(T3A/R38E/D84K/C125A)

2H7-hIgG4-LAGA-df-hIL-2
(T3A/R38E/D84K/C125A)

1H3-hIgG4-df-hIL-2 (WT)
1H3-hIgG4-L6-hIL-2 (WT)
1H3-hIgG4-df-hIL-2 (WT) LC fusion
1H3-hIgG4-L6-hIL-2 (WT) LC fusion
1H3-hIgG4-L6-hIL-2 (D20Y)
1H3-hIgG4-df-hIL-2 (D20Y)
1H3-hIgG1-df-hIL-2 (D20Y)
1H3-hIgG4-L6-hIL-2 (D20A/R38P)
1H3-hIgG4-L6-hIL-2 (D20A/R38S)
1H3-hIgG4-L6-hIL-2 (D20A/R38D)

1H3-hIgG4-L6-hIL-2
(D20A/R38Q/EI5A)

1H3-hIgG4-L6-hIL-2
(D20A/FA2H/E95A)

1H3-hIgG4-L6-hIL-2 (R38D/192D)
1H3-hIgG4-L6-hIL-2 (R38E/192D)
1H3-hIgG4-L6-hIL-2 (F42H/192D)
1H3-hIgG4-L6-hIL-2 (D20A/R38E)
1H3-hIgG4-L6-hIL-2 (T3A/D20A/R38E)

1H3-hIgG4-L6-hIL-2
(D20A/R38E/C125A)

1H3-hIgG4-L6-hIL-2
(T3A/D20A/R38E/C125A)

1H3-hIgG1-L6-hIL-2 (D20A/R38E)
1H3-hIgG1-L6-hIL-2 (T3A/D20A/R3SE)

1H3-hIgG1-L6-hIL-2
(D20A/R38E/C125A)

1H3-hIgG4-df-hIL-2 (D20A/R38E) L.C
fusion

2H7-hIgG4-LE-df-hIL-2
(T3A/D20A/R38E/C125A) HC (SEQ ID
NO: 472)

2H7-hIgG4-LAGA-df-hIL-2
(T3A/D20A/R38E/C125A) HC (SEQ ID
NO: 473)

2H7-hIgG1-LAGA-df-hIL-2
(T3A/R38E/I92K/C125A) HC (SEQ ID
NO: 474)

hlgG4-LE-df-hIL-2
(T3A/R38E/I92K/C125A) HC (SEQ ID
NO: 475)

2H7-hIgG4-LAGA-df-hIL-2
(T3A/R38E/I92K/C125A) HC (SEQ ID
NO: 476)

2H7-hIgG1-LAGA-df-hIL-2
(T3A/R38E/D84K/C125A) HC (SEQ ID
NO: 477)

2H7-hIgG4-LE-df-hIL-2
(T3A/R38E/D84K/C125A) HC (SEQ ID
NO: 478)

2H7-hIgG4-LAGA-df-hIL-2
(T3A/R38E/D84K/C125A) HC (SEQ ID
NO: 479)

1H3-hIgG4-df-hIL-2 (WT) HC (SEQ ID
NO: 480)

1H3-hIgG4-L6-hIL-2 (WT) HC (SEQ ID
NO: 481)

1H3-hIgG4 HC (SEQ ID NO: 482)

1H3-hIgG4 HC (SEQ ID NO: 482)

1H3-hIgG4-L6-hIL-2 (D20Y) HC (SEQ
ID NO: 485)

1H3-hIgG4-df-hIL-2 (D20Y) HC (SEQ
ID NO: 486)

1H3-hIgG1-df-hIL-2 (D20Y) HC (SEQ
ID NO: 487)

1H3-hIgG4-L6-hIL-2 (D20A/R38P) HC
(SEQ ID NO: 488)
1H3-hIgG4-L6-hIL-2 (D20A/R38S) HC
(SEQ ID NO: 489)
1H3-hIgG4-L6-hIL-2 (D20A/R38D) HC
(SEQ ID NO: 490)
1H3-hIgG4-L6-hIL-2
(D20A/R38Q/E95A) HC (SEQ ID NO:
491)

1H3-hIgG4-L6-hIL-2
(D20A/F421/E95A) HC (SEQ ID NO:
492)

1H3-hIgG4-L6-hIL-2 (R38D/192D) HC
(SEQ ID NO: 493)
1H3-hIgG4-L6-hIL-2 (R38E/192D) HC
(SEQ ID NO: 494)
1H3-hIgG4-L6-hIL-2 (F42H/192D) HC
(SEQ ID NO: 495)
1H3-hIgG4-L6-hIL-2 (D20A/R38E) HC
(SEQ ID NO: 496)
1H3-hIgG4-L6-hIL-2 (T3A/D20A/R38E)
HC (SEQ ID NO: 497)
1H3-hIgG4-L6-hIL-2
(D20A/R38E/C125A) HC (SEQ ID NO:
498)

1H3-hIgG4-L6-hIL-2
(T3A/D20A/R38E/C125A) HC (SEQ ID
NO: 499)

1H3-hIgG1-L6-hIL-2 (D20A/R38E) HC
(SEQ ID NO: 500)
1H3-hIgG1-L6-hIL-2 (T3A/D20A/R3SE)
HC (SEQ ID NO: 501)
1H3-hIgG1-L6-hIL-2
(D20A/R38E/C125A) HC (SEQ ID NO:
502)

1H3-hIgG4 HC (SEQ ID NO: 482)

2H7-hKappa LC (SEQ ID NO: 425)

2H7-hKappa LC (SEQ ID NO: 425)

2H7-hKappa LC (SEQ ID NO: 425)

2H7-hKappa LC (SEQ ID NO: 425)

2H7-hKappa LC (SEQ ID NO: 425)

2H7-hKappa LC (SEQ ID NO: 425)

2H7-hKappa LC (SEQ ID NO: 425)

2H7-hKappa LC (SEQ ID NO: 425)

1H3-hKappa LC (SEQ ID NO: 374)
1H3-hKappa LC (SEQ ID NO: 374)
1H3-hKappa-df-hIL-2 (WT) LC (SEQ ID
NO: 362)

1H3-hKappa-L6-hIL-2 (WT) LC (SEQ
ID NO: 363)

1H3-hKappa LC (SEQ ID NO: 374)
1H3-hKappa LC (SEQ ID NO: 374)
1H3-hKappa LC (SEQ ID NO: 374)
1H3-hKappa LC (SEQ ID NO: 374)
1H3-hKappa LC (SEQ ID NO: 374)
1H3-hKappa LC (SEQ ID NO: 374)

1H3-hKappa LC (SEQ ID NO: 374)

1H3-hKappa LC (SEQ ID NO: 374)

1H3-hKappa LC (SEQ ID NO: 374)
1H3-hKappa LC (SEQ ID NO: 374)
1H3-hKappa LC (SEQ ID NO: 374)
1H3-hKappa LC (SEQ ID NO: 374)
1H3-hKappa LC (SEQ ID NO: 374)

1H3-hKappa LC (SEQ ID NO: 374)

1H3-hKappa LC (SEQ ID NO: 374)

1H3-hKappa LC (SEQ ID NO: 374)

1H3-hKappa LC (SEQ ID NO: 374)

1H3-hKappa LC (SEQ ID NO: 374)

1H3-hKappa-df-hIL-2 (D20A/R38E) LC
(SEQ ID NO: 503)
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Exemplary Antibodies

Antibody Name

Heavy chain

Light chain

1H3-hIgG4-L6-hIL-2 (D20A/R38E) LC
fusion
OMC476pB11-hIgG4-df-hIL-2
(D20A/R38E)
OMC476pE4-hIgG4-df-hIL-2
(D20A/R38E)
OMC476pG10-hIgG4-df-hIL-2
(D20A/R38E)
OMC476pH10-hIgG4-df-hIL-2
(D20A/R38E)

A2-hIgG4-df-hIL-2 (D20A/F42A)
A2-hIgG4-df-hIL-2 (D20A/F42S)
A2-hIgG4-df-hIL-2 (D20S/R38E)
A2-hIgG4-df-hIL-2 (F42A/N88R)
A2-hIgG4-df-hIL-2 (F421/192D)
A2-hIgG4-df-hIL-2 (F42Q/192D)
A2-hIgG4-df-hIL-2 (F42T/192D)
A2-hIgG4-df-hIL-2 (F42W/I192D)
A2-hIgG4-df-hIL-2 (R38E/D84K)
A2-hIgG4-df-hIL-2 (R38E/192K)
C51E6-5-hIgG4-df-hIL-2 (D20A/R38E)

C51E6-5-hIgG4-LE-df-hIL-2
(T3A/D20A/R38E/C125A)

C51E6-5-hIgG4-LAGA-df-hIL-2
(T3A/D20A/R38E/C125A)
2A3.H7-hIgG4-df-hIL-2 (D20A/R38E)
1H9-hIgG4-df-hIL-2 (D20A/R38E)
1D5-hIgG4-df-hIL-2 (D20A/R38E)

1D5-hIgG4-LE-df-hIL-2
(T3A/D20A/R38E/C125A)

1D5-hIgG4-LAGA-df-hIL-2
(T3A/D20A/R38E/C125A)

2H7-hIgG1-df-hIL-2
(T3A/D20A/R38E/C125A)

2H7-hIgG1-LE-df-hIL-2
(T3A/D20A/R38E/C125A)

2H7-hIgG1-LE-df-hIL-2
(T3A/R38E/D84K/C125A)

2H7-hIgG4-df-hIL-2
(T3A/R38E/D84K/C125A)

2H7-hIgG1-df-hIL-2
(T3A/R38E/I92K/C125A)

2H7-hIgG1-LE-df-hIL-2
(T3A/R38E/I92K/C125A)

2H7-hIgG4-df-hIL-2
(T3A/R38E/I92K/C125A)

2H7-hIgG1-LAGA-df-hIL2
(T3A/D20S/R38E/C125A)

2H7-hIgG1-LAGA-df-hIL2
(T3A/R38E/D84F/C125A)

1H3-hIgG4 HC (SEQ ID NO: 482)

OMC476pB11-hIgG4-df-hIL-2
(D20A/R38E) HC (SEQ ID NO: 505)
OMCA476pFEA-hIgGA4-df-hIL-2
(D20A/R38E) HC (SEQ ID NO: 506)
OMC476pG10-hIgG4-df-hIL-2
(D20A/R38E) HC (SEQ ID NO: 507)
OMCA476pH10-hIgG4-df-hIL-2
(D20A/R38E) HC (SEQ ID NO: 508)
A2-hTgG4-df-hIL-2 (D20A/F42A) HC
(SEQ ID NO: 509)

A2-hIgGA-df-hIL-2 (D20A/F428) HC
(SEQ ID NO: 510)

A2-hTgG4-df-hIL-2 (D20S/R38E) HC
(SEQ ID NO: 511)

A2-hIgG4-df-hIL-2 (FA2A/N88R) HC
(SEQ ID NO: 512)

A2-hTgGA4-df-hIL-2 (F421/192D) HC
(SEQ ID NO: 513)

A2-hIgG4-df-hIL-2 (F42Q/192D) HC
(SEQ ID NO: 514)

A2-hIgGA-df-hIL-2 (FA2T/192D) HC
(SEQ ID NO: 515)

A2-hIgGA-df-hIL-2 (F4A2W/192D) HC
(SEQ ID NO: 516)

A2-hTgG4-df-hIL-2 (R38E/D84K) HC
(SEQ ID NO: 517)

A2-hIgG4-df-hIL-2 (R38E/192K) HC
(SEQ ID NO: 518)
C51E6-5-hIgG4-df-hIL-2 (D20A/R38E)
HC (SEQ ID NO: 519)
C51E6-5-hIgG4-LE-df-hIL-2
(T3A/D20A/R38E/C125A) HC (SEQ ID
NO: 520)
C51E6-5-hIgG4-LAGA-df-hIL-2
(D20A/R38E) HC (SEQ ID NO: 521)
2H7-hIgG4-df-hIL-2 (D20A/R38E) HC
(SEQ ID NO: 430)

1H9-hIgG4-df-hIL-2 (D20A/R38E) HC
(SEQ ID NO: 524)

1D5-hIgG4-df-hIL-2 (D20A/R38E) HC
(SEQ ID NO: 526)
1D5-hIgG4-LE-df-hIL-2
(T3A/D20A/R38E/C125A) HC (SEQ ID
NO: 528)

1D5-hIgG4-LAGA-df-hIL-2
(T3A/D20A/R38E/C125A) HC (SEQ ID
NO: 529)

2H7-hIgG1-df-hIL-2
(T3A/D20A/R38E/C125A) HC (SEQ ID
NO: 530)

2H7-hIgG1-LE-df-hIL-2
(T3A/D20A/R38E/C125A) HC (SEQ ID
NO: 531)

2H7-hIgG1-LE-df-hIL-2
(T3A/R38E/D84K/C125A) HC (SEQ ID
NO: 533)

2H7-hIgGA4-df-hIL-2
(T3A/R38E/D84K/C125A) HC (SEQ ID
NO: 534)

2H7-hIgG1-df-hIL-2
(T3A/R38E/I92K/C125A) HC (SEQ ID
NO: 535)

2H7-hIgG1-LE-df-hIL-2
(T3A/R38E/I92K/C125A) HC (SEQ ID
NO: 536)

2H7-hIgGA4-df-hIL-2
(T3A/R38E/I92K/C125A) HC (SEQ ID
NO: 537)

2H7-hIgG1-LAGA-df-hIL2
(T3A/D20S/R38E/C125A) HC (SEQ ID
NO: 538)

2H7-hIgG1-LAGA-df-hIL2
(T3A/R38E/D84F/C125A) HC (SEQ ID
NO: 539)

1H3-hKappa-L6-hIL-2 (D20A/R38E) LC
(SEQ ID NO: 504)

OMC476pB11.H7 LC (SEQ ID NO: 462)
OMC476pE4 LC (SEQ ID NO: 468)
OMC476pG10.H10 LC (SEQ ID NO:
466)

OMC476pG10.H10 LC (SEQ ID NO:
466)

A2-hLambda LC (SEQ ID NO: 429)
A2-hLambda LC (SEQ ID NO: 429)
A2-hLambda LC (SEQ ID NO: 429)
A2-hLambda LC (SEQ ID NO: 429)
A2-hLambda LC (SEQ ID NO: 429)
A2-hLambda LC (SEQ ID NO: 429)
A2-hLambda LC (SEQ ID NO: 429)
A2-hLambda LC (SEQ ID NO: 429)
A2-hLambda LC (SEQ ID NO: 429)
A2-hLambda LC (SEQ ID NO: 429)
C51E6-5-hKappa LC (SEQ ID NO: 427)

C51E6-5-hKappa LC (SEQ ID NO: 427)

C51E6-5-hKappa LC (SEQ ID NO: 427)
2A3-hKappa LC (SEQ ID NO: 523)
1H9-hKappa LC (SEQ ID NO: 525)
1D5-hKappa LC (SEQ ID NO: 527)

1D5-hKappa LC (SEQ ID NO: 527)

1D5-hKappa LC (SEQ ID NO: 527)

2H7-hKappa LC (SEQ ID NO: 425)

2H7-hKappa LC (SEQ ID NO: 425)

2H7-hKappa LC (SEQ ID NO: 425)

2H7-hKappa LC (SEQ ID NO: 425)

2H7-hKappa LC (SEQ ID NO: 425)

2H7-hKappa LC (SEQ ID NO: 425)

2H7-hKappa LC (SEQ ID NO: 425)

2H7-hKappa LC (SEQ ID NO: 425)

2H7-hKappa LC (SEQ ID NO: 425)



113

US 12,281,148 B2

TABLE 28-continued

114

Exemplary Antibodies

Antibody Name

Heavy chain

Light chain

2H7-hIgG1-LAGA-df-hIL2
(T3A/R38E/192R/C125A)

2H7-hIgG1-LAGA-df-hIL2
(T3A/R38E/192E/C125A)

2H7-hIgG1-LAGA-df-hIL2
(T3A/R38E/192S8/C125A)

2H7-hIgG1-LAGA-df-hIL2
(T3A/R38E/I92D/C125A)

2H7-hIgG1-LAGA-df-hIL2
(T3A/H16E/R38E/C125A)

1H3-hIgG1-L6-hIL-2
(T3A/D20A/R38E/C125A)

1H3-hIgG1-LAGA-df-hIL-2
(T3A/D20A/R38E/C125A)

C51E6-5-hIgG4/k-LE
C351E6-5-hIgG4/k-LAGA
C51E6-5-hIgG4/k-LEPG

C351E6-5-hIgG4/k-df-hIL-2
(T3A/D20A/R38E/C125A)

C351E6-5-hIgG4/k-LEPG-hIL-2
(T3A/D20A/R38E/C125A)

A2-hIgG4/k-LE
A2-hIgG4/k-LAGA

A2-hIgG4/k-LEPG

A2-hIgG4/k-df-hIL-2
(T3A/D20A/R38E/C125A)

A2-hIgG4/k-LE-df-hIL-2
(T3A/D20A/R38E/C125A)

A2-hIgG4/k-LAGA-df-hIL-2
(T3A/D20A/R38E/C125A)

A2-hIgG4/k-LEPG-df-hIL-2
(T3A/D20A/R38E/C125A)

Anti-CD20-hIgG1/k
Anti-CD20-hIgG1/k-LAGA
1H3-hIgG1-LAGA-df-hIL-2
(T3A/C125A)

anti-mPD-1 RMP1-14 mIgG2b-N297A

anti-mPD-1 RMP1-14 mIgG2b-N297A-
L6-hIL-2 (F42K/Y45R/V69R)

anti-mPD-1 RMP1-30 mIgG2b-N297A

anti-mPD-1 RMP1-30 mIgG2b-N297A-
L6-hIL-2 (F42K/Y45R/V69R)

anti-KLH-C3-mIgG2b-N297A-L6-hIL-2
(FA2K/Y45R/VE9R)

2D12-hIgG1-L6-hIL-2

2H7-hIgG1-LAGA-df-hIL2
(T3A/R38E/192R/C125A) HC (SEQ ID
NO: 540)

2H7-hIgG1-LAGA-df-hIL2
(T3A/R38E/192E/C125A) HC (SEQ ID
NO: 541)

2H7-hIgG1-LAGA-df-hIL2
(T3A/R38E/1928/C125A) HC (SEQ ID
NO: 542)

2H7-hIgG1-LAGA-df-hIL2
(T3A/R38E/192D/C125A) HC (SEQ ID
NO: 543)

2H7-hIgG1-LAGA-df-hIL2
(T3A/H16E/R38E/C125A) HC (SEQ ID
NO: 544)

1H3-hIgG1-L6-hIL-2
(T3A/D20A/R38E/C125A) HC (SEQ ID
NO: 545)

1H3-hIgG1-LAGA-df-hIL-2
(T3A/D20A/R38E/C125A) HC (SEQ ID
NO: 546)

C51E6-5-hIgG4/k-LE HC (SEQ ID NO:
547)

C51E6-5-hIgG4/k-LAGA HC (SEQ ID
NO: 548)

C51E6-5-hIgG4/k-LEPG HC (SEQ ID
NO: 549)

C51E6-5-hIgGA/k-df-hIL-2
(T3A/D20A/R38E/C125A) HC (SEQ ID
NO: 550)
C51E6-5-hIgG4/k-LEPG-hIL-2
(T3A/D20A/R38E/C125A) HC (SEQ ID
NO: 551)

A2-hIgG4/k-LE HC (SEQ ID NO: 552)
A2-hTgG4/k-LAGA HC (SEQ ID NO:
553)

A2-hIgG4/k-LEPG HC (SEQ ID NO:
554)

A2-hTgG4/k-df-hIL-2
(T3A/D20A/R38E/C125A) HC (SEQ ID
NO: 555)

A2-hTgG4/k-LE-df-hIL-2
(T3A/D20A/R38E/C125A) HC (SEQ ID
NO: 556)

A2-hTgG4/k-LAGA-df-hIL-2
(T3A/D20A/R38E/C125A) HC (SEQ ID
NO: 557)

A2-hTgG4/k-LEPG-df-hIL-2
(T3A/D20A/R38E/C125A) HC (SEQ ID
NO: 558)

Anti-CD20-hIgG1/k HC (SEQ ID NO:
560)

Anti-CD20-hIgG1/k-LAGA HC (SEQ ID
NO: 561)

1H3-hIgG1-LAGA-df-hIL-2
T3A/C125A) HC (SEQ ID NO: 563)
anti-mPD-1 RMP1-14 mIgG2b-N297A
HC (SEQ ID NO: 564)

anti-mPD-1 RMP1-14 mIgG2b-N297A-
L6-hIL-2(FA2K/Y45R/V6OR) HC (SEQ
ID NO: 565)

anti-mPD-1 RMP1-30 mIgG2b-N297A
HC (SEQ ID NO: 567)

anti-mPD-1 RMP1-30 mIgG2b-N297A-
L6-hIL-2 (F42K/Y45R/V69R) HC (SEQ
ID NO: 569)
anti-KLH-C3-mIgG2b-N297A-L6-hIL-2
(FA2K/Y45R/V6OR) HC (SEQ ID NO:
570)

2D12-hIgG1-L6-hIL-2 HC (SEQ ID NO:
572)

2H7-hKappa LC (SEQ ID NO: 425)

2H7-hKappa LC (SEQ ID NO: 425)

2H7-hKappa LC (SEQ ID NO: 425)

2H7-hKappa LC (SEQ ID NO: 425)

2H7-hKappa LC (SEQ ID NO: 425)

1H3-hKappa LC (SEQ ID NO: 374)

1H3-hKappa LC (SEQ ID NO: 374)

C51E6-5-hKappa LC (SEQ ID NO: 427)
C51E6-5-hKappa LC (SEQ ID NO: 427)
C51E6-5-hKappa LC (SEQ ID NO: 427)

C51E6-5-hKappa LC (SEQ ID NO: 427)
C51E6-5-hKappa LC (SEQ ID NO: 427)
A2-hLambda LC (SEQ ID NO: 429)
A2-hLambda LC (SEQ ID NO: 429)

A2-hLambda LC (SEQ ID NO: 429)

A2-hLambda LC (SEQ ID NO: 429)

A2-hLambda LC (SEQ ID NO: 429)

A2-hLambda LC (SEQ ID NO: 429)

A2-hLambda LC (SEQ ID NO: 429)

Anti-CD20-hKappa LC (SEQ ID NO:
562)

Anti-CD20-hKappa LC (SEQ ID NO:
562)

1H3-hKappa LC (SEQ ID NO: 374)

anti-mPD-1 RMP1-14 mKappa LC (SEQ
ID NO: 566)
anti-mPD-1 RMP1-14 mKappa LC (SEQ
ID NO: 566)

anti-mPD-1 RMP1-30 mKappa LC (SEQ
ID NO: 568)
anti-mPD-1 RMP1-30 mKappa LC (SEQ
ID NO: 568)

KLH-C3-mKappa LC (SEQ ID NO: 571)

2D12-hKappa LC (SEQ ID NO: 573)
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Exemplary Antibodies

Antibody Name

Heavy chain

Light chain

1H9-hIgG4

1D5-hIgG4

2A3.H7-hlgG4
H7-02-hIgG1-LAGA-df-hIL-2
(T3A/D20A/R38E/C125A)

KLH-C3-hIgG4
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(E15A)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(D201)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(D20S)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(D20H)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(D20W)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(D20Y)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(D20R)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(D20F)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(D84K)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(S87A)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(N88Y)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(N88D)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(N88R)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(NSSE)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(N8SF)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(N8SI)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(192A)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(E95A)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2

1H9-hIgG4 HC (SEQ ID NO: 576)
1D5-hIgG4 HC (SEQ ID NO: 577)
2H7-hIgG4 HC (SEQ ID NO: 424)
H7-02-hIgG1-LAGA-df-hIL-2
(T3A/D20A/R38E/C125A) HC (SEQ ID
NO: 582)

KLH-C3-hIgG4 HC (SEQ ID NO: 585)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(E15A) HC (SEQ ID NO: 587)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(D201) HC (SEQ ID NO: 588)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(D208) HC (SEQ ID NO: 589)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(D20H) HC (SEQ ID NO: 590)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(D20W) HC (SEQ ID NO: 591)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(D20Y) HC (SEQ ID NO: 592)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(D20R) HC (SEQ ID NO: 593)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(D20F) HC (SEQ ID NO: 594)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(D84K) HC (SEQ ID NO: 595)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(S87A) HC (SEQ ID NO: 596)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(N88Y) HC (SEQ ID NO: 597)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(N88D) HC (SEQ ID NO: 598)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(N88R) HC (SEQ ID NO: 599)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(N88E) HC (SEQ ID NO: 600)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(N88F) HC (SEQ ID NO: 601)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(N88I) HC (SEQ ID NO: 602)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(192A) HC (SEQ ID NO: 603)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2
(E95A) HC (SEQ ID NO: 604)
1H3-hIgG1-L6-hCD25(1-164)-L20-hIL-2

1H9-hKappa LC (SEQ ID NO: 525)
1D5-hKappa LC (SEQ ID NO: 527)
2A3-hKappa LC (SEQ ID NO: 523)
H7-02-hKappa LC (SEQ ID NO: 583)

KLH-C3-hKappa LC (SEQ ID NO: 586)
1H3-hkappa LC (SEQ ID NO: 374)
1H3-hkappa LC (SEQ ID NO: 374)
1H3-hkappa LC (SEQ ID NO: 374)
1H3-hkappa LC (SEQ ID NO: 374)
1H3-hkappa LC (SEQ ID NO: 374)
1H3-hkappa LC (SEQ ID NO: 374)
1H3-hkappa LC (SEQ ID NO: 374)
1H3-hkappa LC (SEQ ID NO: 374)
1H3-hkappa LC (SEQ ID NO: 374)
1H3-hkappa LC (SEQ ID NO: 374)
1H3-hkappa LC (SEQ ID NO: 374)
1H3-hkappa LC (SEQ ID NO: 374)
1H3-hkappa LC (SEQ ID NO: 374)
1H3-hkappa LC (SEQ ID NO: 374)
1H3-hkappa LC (SEQ ID NO: 374)
1H3-hkappa LC (SEQ ID NO: 374)
1H3-hkappa LC (SEQ ID NO: 374)
1H3-hkappa LC (SEQ ID NO: 374)

1H3-hkappa LC (SEQ ID NO: 374)

(E95K) (E95K) HC (SEQ ID NO: 605)
H7-02-hIgG4 H7-02-hIgG4 HC (SEQ ID NO: 373) H7-02 hKappa LC (SEQ ID NO: 607)
H7-632-h1gG1-LAGA-df-hIL-2 H7-632-h1gG1-LAGA-df-hIL-2 H7-632 LC (SEQ ID NO: 415)
(T3A/C125A) (T3A/C125A) HC (SEQ ID NO: 431)
1H3-hIgG1-LAGA-L6-hIL-2 1H3-hIgG1-LAGA-L6-hIL-2 1H3-hKappa LC (SEQ ID NO: 374)
(T3A/D20A/R38E/C125A) (T3A/D20A/R38E/C125A) (SEQ ID NO:
522)
1H3-hIgG1 1H3-hIgG1 HC (SEQ ID NO: 379) 1H3-hKappa LC (SEQ ID NO: 374)
H7-767 H7-767 HC (SEQ ID NO: 532) H7-632 LC (SEQ ID NO: 415)
Anti-hPD-1 #1 Anti-hPD-1 #1 HC (SEQ ID NO: 559) Anti-hPD-1#1-hKappa (SEQ ID NO:
452)
Anti-hPD-1 #2 Anti-hPD-1 #2 HC (SEQ ID NO: 578) Anti-hPD-1 #2 LC (SEQ ID NO: 579)
2H7-hIgG4-LE-df-hIL-2 2H7-hIgG4-LE-df-hIL-2 2H7-hKappa LC (SEQ ID NO: 425)
(T3A/R38E/92K/C125A) (T3A/R38E/I92K/C125A) HC (SEQ ID
NO: 475)
TABLE 29
Sequences
SEQ ID
NO: Name Sequence

1 hIL-2 F42K

APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTKKFYMPKKATELKHLQCLEEELKPLEEV

LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

2 hIL-2 Vé9A

APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEA

LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
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TABLE 29-continued
Sequences
SEQ ID
NO: Name Sequence

3 hIL-2 V69E APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEE
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

4 hIL-2 Vé9F APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEF
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

5 hIL-2 Vé69G APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEG
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

6 hIL-2 V69H APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEH
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

7 hIL-2 Vé9I APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEIL
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

8 hIL-2 V69K APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEK
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

9 hIL-2 Vé9L APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEL
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

10 hIL-2 Vé9M APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEM
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

11 hIL-2 V69Q APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEQ
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

12 hIL-2 V698 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEES
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

13 hIL-2 V69T APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEET
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

14 hIL-2 V69W APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEW
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

15 hIL-2 Vé9Y APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEY
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

16 hiL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTKKKYMPKKATELKHLQCLEEELKPLEEV
F42K/F44K LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

17 hiL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKKRMPKKATELKHLQCLEEELKPLEEV
F44K/Y45R LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

18 hiL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTKKFYMPKKATELKHLQCLEEELKPLEER
F42K/V69R LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

19 hiL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFRMPKKATELKHLQCLEEELKPLEER
Y45R/V69R LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

20 hiL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTKKKRMPKKATELKHLQCLEEELKPLEEV
F42K/F44K/Y45R LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

21 hiL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTAMLTKKERMPKKATELKHLQCLEEELKPLEEV
R38A/F42K/Y45R LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

22 hiL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTKKERMPKKATELKHLQCLEEELKPLEEV
R38E/F42K/Y45R LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

23 hiL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTKEFRMPKKATELKHLQCLEEELKPLEEV
K43E/F42K/Y45R LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

24 hiL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTKTERMPKKATELKHLQCLEEELKPLEEV
K43T/F42K/Y45R LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

25 hiL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTKKERMPKKATELKHLQCLEEALKPLEEV
F42K/Y45R/E62A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

26 hiL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTKKERMPKKATELKHLQCLEEELKRLEEV
P65R/F42K/Y45R LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

27 hiL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTKKFRMPKKATELKHLQCLEEELKSLEEV

P65S/F42K/Y45R

LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
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TABLE 29-continued

Sequences
SEQ ID
NO: Name Sequence
28 hiL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTKKERMPKKATELKHLQCLEEELKPLEEA
V69A/F42K/Y4ER LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
29 hiL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTKKERMPKKATELKHLQCLEEELKPLEED
V69D/F42K/Y45R LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
30 hiL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTKKERMPKKATELKHLQCLEEELKPLEER
V69R/F42K/Y45R LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
31 hIL-2 D20A APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
32 hIL-2 D20N APTSSSTKKTQLOQLEHLLLNLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
33 hIL-2 D20K APTSSSTKKTQLOQLEHLLLKLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
34 hIL-2 N88A APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISAINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
35 hIL-2 N88G APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISGINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
36 hIL-2 N88H APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISHINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
37 hIL-2 N88K APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISKINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
38 hiL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20A/D84A LNLAQSKNFHLRPRALISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
39 hiL-2 APTSSSTKKTQLQLAHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20A/E1BA LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
40 hiL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20A/E9EA LNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
41 hiL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20A/N88A LNLAQSKNFHLRPRDLISAINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
42 hiL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20A/S87A LNLAQSKNFHLRPRDLIANINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
43 hiL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D84A/N88A LNLAQSKNFHLRPRALISAINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
44 hiL-2 APTSSSTKKTQLQLAHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
E15A/N88A LNLAQSKNFHLRPRDLISAINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
45 hiL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
S87A/N88A LNLAQSKNFHLRPRDLIAAINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
46 hIL-2 R38A APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTAMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
47 hIL-2 R38D APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTDMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
48 hIL-2 R38E APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
49 hIL-2 R38Q APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTQMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
50 hIL-2 F42R APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTRKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
51 hIL-2 F422 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
52 hIL-2 F42D APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTDKFYMPKKATELKHLQCLEEELKPLEEV

LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
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TABLE 29-continued

Sequences
SEQ ID

NO: Name Sequence

53 hIL-2 F42H APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTHKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

54 hIL-2 K432 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFAFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

55 hIL-2 K43E APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFEFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

56 hIL-2 K43Q APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFQFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

57 hIL-2 Y452 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFAMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

58 hIL-2 Y45K APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFKMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

59 hIL-2 Y45S APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFSMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

60 hIL-2 Y45R APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFRMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

61 hIL-2 E61A APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEAELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

62 hIL-2 E61R APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLERELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

63 hIL-2 E61K APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEKELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

64 hIL-2 E62A APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEALKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

65 hIL-2 E62R APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEERLKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

66 hIL-2 E62K APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEKLKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

67 hIL-2 E62Y APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEYLKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

68 hIL-2 E68Y APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEYV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

69 hIL-2 E68A APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEAV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

70 hIL-2 Eé8K APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEKV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

71 hIL-2 E68R APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLERV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

72 hIL-2 E68L APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLELV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

73 hIL-2 L72Y APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNYAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

74 hIL-2 L72R APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNRAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

75 hIL-2 L72A APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNAAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

76 hIL-2 L72D APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNDAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

77 hIL-2 L72H APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV

LNHAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
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SEQ ID
NO: Name Sequence
78 hIL-2 L72F APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNFAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
79 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTDMLTFKFYMPKKATELKHLQCLERELKPLEEV
R38D/E61R LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
80 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTDMLTFEFYMPKKATELKHLQCLERELKPLEEV
R38D/E61R/K43E LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
81 hIL-2 APASSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTAKFAMPKKATELKHLQCLEEELKPLEEV
T3A/F42A/Y45R2/ LNGAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFAQSIISTLT
L72G/C1l25A
82 hIL-2 E15A APTSSSTKKTQLQLAHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
83 hIL-2 EI15R APTSSSTKKTQLQLRHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
84 hIL-2 EI15K APTSSSTKKTQLQLKHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
85 hIL-2 H16A APTSSSTKKTQLQLEALLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
86 hIL-2 H16Y APTSSSTKKTQLOQLEYLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
87 hIL-2 HI16E APTSSSTKKTQLOQLEELLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
88 hIL-2 L19A APTSSSTKKTQLQLEHLLADLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
89 hIL-2 D20I APTSSSTKKTQLOLEHLLLILOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
90 hIL-2 D20S APTSSSTKKTQLOQLEHLLLSLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
91 hIL-2 D20H APTSSSTKKTQLOLEHLLLHLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
92 hIL-2 D20T APTSSSTKKTQLOLEHLLLTLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
93 hIL-2 D20W APTSSSTKKTQLOQLEHLLLWLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
94 hIL-2 D20Y APTSSSTKKTQLOLEHLLLYLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
95 hIL-2 D20R APTSSSTKKTQLOQLEHLLLRLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
96 hIL-2 D20F APTSSSTKKTQLOQLEHLLLFLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
97 hIL-2 R81A APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLAPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
98 hIL-2 D84A APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRALISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
99 hIL-2 D84R APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTEKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRRLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
100 hIL-2 D84K APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRKLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
101 hIL-2 S87A APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLIANINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
102 hIL-2 N88Y APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV

LNLAQSKNFHLRPRDLISYINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
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103 hIL-2 N88D APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISDINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
104 hIL-2 N88R APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISRINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
105 hIL-2 N88E APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISEINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
106 hIL-2 N88F APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISFINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
107 hIL-2 N88I APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISIINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
108 hIL-2 I92A APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVAVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
109 hIL-2 I92Y APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVYVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
110 hIL-2 I92S8 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVSVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
111 hIL-2 I92F APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVFVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
112 hIL-2 I92R APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVRVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
113 hIL-2 I92D APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
114 hIL-2 I92E APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVEVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
115 hIL-2 E95A APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
116 hIL-2 E95R APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLRLKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
117 hIL-2 E95K APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLRKLKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
118 hIL-2 APTSSSTKKTQLOQLEELLLYLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20Y/H16E LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
119 hIL-2 APTSSSTKKTQLOLEALLLYLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20Y/H16A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
120 hIL-2 APTSSSTKKTQLOLEYLLLYLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20Y/H16Y LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
121 hIL-2 APTSSSTKKTQLOLEHLLLYLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20Y/I92A LNLAQSKNFHLRPRDLISNINVAVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
122 hIL-2 APTSSSTKKTQLOLEHLLLYLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20Y/192S LNLAQSKNFHLRPRDLISNINVSVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
123 hIL-2 APTSSSTKKTQLOLEHLLLYLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20Y/I92R LNLAQSKNFHLRPRDLISNINVRVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
124 hIL-2 APTSSSTKKTQLQLEHLLLYLQMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20Y/E95R LNLAQSKNFHLRPRDLISNINVIVLRLKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
125 hIL-2 APTSSSTKKTQLQLEHLLLYLQMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20Y/E9BA LNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
126 hCD25 (1-164) ELCDDDPPEIPHATFKAMAYKEGTMLNCECKRGERRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT

TKQVTPQPEEQKERKTTEMQSPMQPVDQASLPGHCREPPPWENEATERIYHFVVGQOMVYYQCVQGYRAL
HRGPAESVCKMTHGKTRWTQPQLICT
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127 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTDKFYMPKKATELKHLQCLEEELKPLEEV
F42D/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

128 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTRKFYMPKKATELKHLQCLEEELKPLEEV
F42R/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

129 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTKKFYMPKKATELKHLQCLEEELKPLEEV
F42K/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

130 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKPLEEV
F42A/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

131 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTHKFYMPKKATELKHLQCLEEELKPLEEV
F42H/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

132 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFRMPKKATELKHLQCLEEELKPLEEV
Y45R/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

133 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFKMPKKATELKHLQCLEEELKPLEEV
Y45K/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

134 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTNMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38N/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

135 hIL-2 APTSSSTKKTQLOLEHLLLALOMILNGINNYKNPKLTGMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38G/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

136 hIL-2 APTSSSTKKTQLOQLEHLLLALOMILNGINNYKNPKLTHMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38H/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

137 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTIMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38I/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

138 hIL-2 APTSSSTKKTQLOLEHLLLALQOMILNGINNYKNPKLTLMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38L/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

139 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTMMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38M/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

140 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTFMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38F/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

141 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTPMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38P/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

142 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTSMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38S/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

143 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTTMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38T/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

144 hIL-2 APTSSSTKKTQLOLEHLLLALOMILNGINNYKNPKLTWMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38W/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

145 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTYMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38Y/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

146 hIL-2 APTSSSTKKTQLOQLEHLLLALOMILNGINNYKNPKLTVMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38V/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

147 hIL-2 APTSSSTKKTQLOQLEHLLLALOMILNGINNYKNPKLTAMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38A/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

148 hIL-2 APTSSSTKKTQLOLEHLLLALQOMILNGINNYKNPKLTQMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38Q/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

149 hIL-2 APTSSSTKKTQLOLEHLLLALOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20A/R38E LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

150 hIL-2 APTSSSTKKTQLOLEHLLLALOMILNGINNYKNPKLTDMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38D/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

151 hIL-2 APTSSSTKKTQLQLEHLLLALQMILNGINNYKNPKLTRMLTFEFYMPKKATELKHLQCLEEELKPLEEV

K43E/D20A

LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
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152 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEAELKPLEEV
E61A/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
153 hIL-2 APTSSSTKKTQLOLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEALKPLEEV
E62A/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
154 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEYLKPLEEV
E62Y/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
155 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
L72D/D20A LNDAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
156 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
L72H/D20A LNHAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
157 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
L72R/D20A LNRAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
158 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTDKFYMPKKATELKHLQCLEEELKPLEEV
F42D/192D LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
159 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTRKFYMPKKATELKHLQCLEEELKPLEEV
F42R/192D LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
160 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTHKFYMPKKATELKHLQCLEEELKPLEEV
F42H/192D LNLAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
161 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKPLEEV
F42A/192D LNLAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
162 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFEFYMPKKATELKHLQCLEEELKPLEEV
K43E/I92D LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
163 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFRMPKKATELKHLQCLEEELKPLEEV
Y45R/192D LNLAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
164 hIL-2 Y45K/I92 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFKMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
165 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEALKPLEEV
E62A/192D LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
166 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEYLKPLEEV
E62Y/192D LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
167 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
L72D/192D LNDAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
168 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
L72H/192D LNHAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
169 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
L72R/192D LNRAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
170 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTDMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38D/I92D LNLAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
171 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/I92D LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
172 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTQMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38Q/I92D LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
173 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTAMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38A/I92D LNLAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
174 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/N88R LNLAQSKNFHLRPRDLISRINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
175 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/D84R LNLAQSKNFHLRPRRLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
176 hIL-2 APTSSSTKKTQLQLEHLLLDLQOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV

R38E/D84K

LNLAQSKNFHLRPRKLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
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177 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTAKFRMPKKATELKHLQCLEEELKPLEEV
F42A/Y45R/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

178 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTHKFRMPKKATELKHLQCLEEELKPLEEV
F42H/Y45R/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

179 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTDMLTFKFYMPKKATELKHLQCLERELKPLEEV
R38D/E61R/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

180 hIL-2 APTSSSTKKTQLOLEHLLLALQOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLERELKPLEEV
R38E/E61R/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

181 hIL-2 APTSSSTKKTQLOLEHLLLALQOMILNGINNYKNPKLTQMLTFKFYMPKKATELKHLQCLERELKPLEEV
R38Q/E61R/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

182 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTAMLTFKFYMPKKATELKHLQCLERELKPLEEV
R38A/E61R/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

183 hIL-2 APTSSSTKKTQLOQLEHLLLALOMILNGINNYKNPKLTAMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38A/D20A/E95A LNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

184 hIL-2 APTSSSTKKTQLOLEHLLLALOMILNGINNYKNPKLTDMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20A/E95A/R38D LNLAQSKNFHLRPRDLISNINVIVLALKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

185 hIL-2 D20A/ APTSSSTKKTQLOLEHLLLALOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV

186

187

188

189

190

191

192

193

194

195

196

197

198

E95A/R38E

hIL-2
D20A/E95A/R38Q

hIL-2
D20A/E95A/F42R

hIL-2
D20A/E95A/F42A

hIL-2
D20A/E95A/
F42D

hIL-2
D20A/E95A/
F42H

hIL-2
D20A/E95A/F42K

hIL-2
D20A/E95A/
K43A

hIL-2
D20A/E95A/
K43E

hIL-2
D20A/E95A/
K430Q

hIL-2
D20A/E95A/
Y45A

hIL-2
D20A/E95A/
Y45K

hIL-2
D20A/E95A/
458

hIL-2
D20A/E95A/
Y45R

LNLAQSKNFHLRPRDLISNINVIVLALKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOLEHLLLALQOMILNGINNYKNPKLTQMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTRKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTDKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLALKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTHKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLALKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTKKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFAFYMPKKATELKHLQCLEEELKPLEEV

LNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFEFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOLEHLLLALQOMILNGINNYKNPKLTRMLTFQFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLALKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFAMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFKMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOLEHLLLALQOMILNGINNYKNPKLTRMLTFKESMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFRMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLALKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
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199 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEAELKPLEEV
D20A/E95A/ LNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
E61lA

200 hIL-2 APTSSSTKKTQLOLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEALKPLEEV
D20A/E95A/ LNLAQSKNFHLRPRDLISNINVIVLALKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
E62A

201 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEERLKPLEEV
D20A/E95A/E62R LNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

202 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEKLKPLEEV
D20A/E95A/ LNLAQSKNFHLRPRDLISNINVIVLALKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
E62K

203 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEYLKPLEEV
D20A/E95A/ LNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
E62Y

204 hIL-2 APTSSSTKKTQLOQLEHLLLALOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEYV
D20A/E95A/ LNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
E68Y

205 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEAV
D20A/E95A/E68A LNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

206 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLELV
D20A/E95A/ LNLAQSKNFHLRPRDLISNINVIVLALKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
E68L

207 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20A/E95A/ LNYAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
L72Y

208 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20A/E95A/ LNRAQSKNFHLRPRDLISNINVIVLALKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
L72R

209 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20A/E95A/ LNAAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
L72A

210 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20A/E95A/L72D LNDAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

211 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20A/E95A/ LNHAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
L72H

212 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20A/E95A/ LNFAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
L72F

213 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTKKFRMPKKATELKHLQCLEEELKPLEEV
F42K/Y45R/D20A/ LNLAQSKNFHLRPRDLIANINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
S87A

214 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTKKERMPKKATELKHLQCLEEELKPLEEV
F42K/Y45R/D20A/ LNLAQSKNFHLRPRDLISNINVIVLALKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
E95A

215 hIL-2 APTSSSTKKTQLOLEHLLLALOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20A/R38E/C125 LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFAQSIISTLT
A

216 hIL-2 APASSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
T3A/D20A/R38E LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

217 hIL-2 APASSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
T3A/D20A/R38E/ LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFAQSIISTLT
Cl25A

(IL-2-AAEA)
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218 hIL-2 Al- SSSTKKTQLOLEHLLLALOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNL
3APT/D20A/R38E AQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

219 hIL-2 Al- SSSTKKTQLOLEHLLLALOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNL
3APT/D20A/R38E/ AQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFAQSIISTLT
Cl25A

220 hIL-2 APTSSSTKKTQLOQLEHLLLDLAMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/Q22A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

221 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/T123A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWIAFCQSIISTLT

222 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/I129A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIASTLT

223 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/S130A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIIATLT

224 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/Q126A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCASIISTLT

225 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/Q126D LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCDSIISTLT

226 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/Q126V LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCVSIISTLT

227 hIL-2 APTSSSTKKTQLOQLEHLLLDLAMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/Q22A/S130 LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIIATLT
A

228 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTKKFRMPKKATELKHLQCLEEELKPLEEV
F42K/Y45R/Q126 LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCDSIISTLT
D

229 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20A/E95A/Q126 LNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWITFCDSIISTLT
D

230 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLERELKPLEEV
D20A/E61R LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

231 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLENELKPLEEV
D20A/E61N LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

232 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEDELKPLEEV
D20A/E61D LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

233 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEQELKPLEEV
D20A/E61Q LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

234 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEGELKPLEEV
D20A/E61G LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

235 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEHELKPLEEV
D20A/E61H LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

236 hIL-2 APTSSSTKKTQLOLEHLLLALOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEIELKPLEEV
D20A/E611 LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

237 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLELELKPLEEV
D20A/E61L LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

238 hIL-2 APTSSSTKKTQLOLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEKELKPLEEV
D20A/E61K LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

239 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEMELKPLEEV
D20A/E61M LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

240 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEFELKPLEEV

D20A/E61F

LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
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241 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEPELKPLEEV
D20A/E61P LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

242 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLESELKPLEEV
D20A/E61S LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

243 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLETELKPLEEV
D20A/E61T LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

244 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEWELKPLEEV
D20A/E61W LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

245 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEYELKPLEEV
D20A/E61Y LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

246 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEVELKPLEEV
D20A/E61V LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

247 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTNKFYMPKKATELKHLQCLEEELKPLEEV
D20A/F42N LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

248 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTQKFYMPKKATELKHLQCLEEELKPLEEV
D20A/F42Q LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

249 hIL-2 APTSSSTKKTQLOQLEHLLLALOMILNGINNYKNPKLTRMLTEKFYMPKKATELKHLQCLEEELKPLEEV
D20A/F42E LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

250 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTGKFYMPKKATELKHLQCLEEELKPLEEV
D20A/F42G LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

251 hIL-2 APTSSSTKKTQLOLEHLLLALOMILNGINNYKNPKLTRMLTIKFYMPKKATELKHLQCLEEELKPLEEV
D20A/F421 LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

252 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTLKFYMPKKATELKHLQCLEEELKPLEEV
D20A/F42L LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

253 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTMKFYMPKKATELKHLQCLEEELKPLEEV
D20A/F42M LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

254 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTPKFYMPKKATELKHLQCLEEELKPLEEV
D20A/F42P LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

255 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTSKFYMPKKATELKHLQCLEEELKPLEEV
D20A/F42S LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

256 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTTKFYMPKKATELKHLQCLEEELKPLEEV
D20A/F42T LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

257 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTWKFYMPKKATELKHLQCLEEELKPLEEV
D20A/F42W LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

258 hIL-2 APTSSSTKKTQLOQLEHLLLALOMILNGINNYKNPKLTRMLTYKFYMPKKATELKHLQCLEEELKPLEEV
D20A/F42Y LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

259 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTVKFYMPKKATELKHLQCLEEELKPLEEV
D20A/F42V LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

260 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFAMPKKATELKHLQCLEEELKPLEEV
D20A/Y45A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

261 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFNMPKKATELKHLQCLEEELKPLEEV
D20A/Y4EN LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

262 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFDMPKKATELKHLQCLEEELKPLEEV
D20A/Y45D LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

263 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFQMPKKATELKHLQCLEEELKPLEEV
D20A/Y45Q LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

264 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFEMPKKATELKHLQCLEEELKPLEEV
D20A/Y4BE LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

265 hIL-2 APTSSSTKKTQLQLEHLLLALQMILNGINNYKNPKLTRMLTFKFGMPKKATELKHLQCLEEELKPLEEV

D20A/Y45G

LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
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266 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFHMPKKATELKHLQCLEEELKPLEEV
D20A/Y45H LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

267 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKF IMPKKATELKHLQCLEEELKPLEEV
D20A/Y451 LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

268 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFLMPKKATELKHLQCLEEELKPLEEV
D20A/Y4BL LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

269 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFMMPKKATELKHLQCLEEELKPLEEV
D20A/Y4EM LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

270 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFFMPKKATELKHLQCLEEELKPLEEV
D20A/Y4EF LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

271 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFPMPKKATELKHLQCLEEELKPLEEV
D20A/Y4E5P LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

272 hIL-2 APTSSSTKKTQLOQLEHLLLALQOMILNGINNYKNPKLTRMLTFKFSMPKKATELKHLQCLEEELKPLEEV
D20A/Y45S LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

273 hIL-2 APTSSSTKKTQLOQLEHLLLALOMILNGINNYKNPKLTRMLTFKFTMPKKATELKHLQCLEEELKPLEEV
D20A/Y45T LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

274 hIL-2 APTSSSTKKTQLOLEHLLLALQOMILNGINNYKNPKLTRMLTFKFWMPKKATELKHLQCLEEELKPLEEV
D20A/Y45W LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

275 hIL-2 APTSSSTKKTQLOQLEHLLLALOMILNGINNYKNPKLTRMLTFKFVMPKKATELKHLQCLEEELKPLEEV
D20A/Y45V LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

276 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTNKFYMPKKATELKHLQCLEEELKPLEEV
I92D/F42N LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

277 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTQKFYMPKKATELKHLQCLEEELKPLEEV
I92D/F42Q LNLAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

278 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTEKFYMPKKATELKHLQCLEEELKPLEEV
I92D/F42E LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

279 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTGKFYMPKKATELKHLQCLEEELKPLEEV
I92D/F42G LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

280 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTIKFYMPKKATELKHLQCLEEELKPLEEV
I92D/F421 LNLAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

281 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTLKFYMPKKATELKHLQCLEEELKPLEEV
I92D/F42L LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

282 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTKKFYMPKKATELKHLQCLEEELKPLEEV
I92D/F42K LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

283 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTMKFYMPKKATELKHLQCLEEELKPLEEV
I92D/F42M LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

284 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTPKFYMPKKATELKHLQCLEEELKPLEEV
I92D/F42P LNLAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

285 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTSKFYMPKKATELKHLQCLEEELKPLEEV
I92D/F42S LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

286 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTTKFYMPKKATELKHLQCLEEELKPLEEV
I92D/F42T LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

287 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTWKFYMPKKATELKHLQCLEEELKPLEEV
I92D/F42W LNLAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

288 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTYKFYMPKKATELKHLQCLEEELKPLEEV
I92D/F42Y LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

289 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTVKFYMPKKATELKHLQCLEEELKPLEEV
I92D/F42V LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

290 hIL-2 APTSSSTKKTQLQLEHLLLDLQOMILNGINNYKNPKLTRMLTFKFAMPKKATELKHLQCLEEELKPLEEV

192D/Y45A

LNLAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
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291 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKENMPKKATELKHLQCLEEELKPLEEV
I92D/Y45N LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

292 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKEDMPKKATELKHLQCLEEELKPLEEV
I192D/Y45D LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

293 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFQMPKKATELKHLQCLEEELKPLEEV
I192D/Y45Q LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

294 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFEMPKKATELKHLQCLEEELKPLEEV
I92D/Y45E LNLAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

295 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFGMPKKATELKHLQCLEEELKPLEEV
I192D/Y45G LNLAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

296 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFHMPKKATELKHLQCLEEELKPLEEV
I192D/Y45H LNLAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

297 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKF IMPKKATELKHLQCLEEELKPLEEV
192D/Y451 LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

298 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTEKELMPKKATELKHLQCLEEELKPLEEV
I192D/Y45L LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

299 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKEMMPKKATELKHLQCLEEELKPLEEV
I192D/Y45M LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

300 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFFMPKKATELKHLQCLEEELKPLEEV
I92D/Y45F LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

301 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFPMPKKATELKHLQCLEEELKPLEEV
I192D/Y45P LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

302 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTEKFSMPKKATELKHLQCLEEELKPLEEV
I192D/Y45S LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

303 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFTMPKKATELKHLQCLEEELKPLEEV
I192D/Y45T LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

304 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFWMPKKATELKHLQCLEEELKPLEEV
I192D/Y45W LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

305 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFVMPKKATELKHLQCLEEELKPLEEV
I192D/Y45V LNLAQSKNFHLRPRDLISNINVDVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

306 hIL-2 APTSSSTKKTQLOLEHLLLHLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/D20H LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

307 hIL-2 APTSSSTKKTQLOQLEHLLLSLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/D20S LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

308 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKPLEEV
F42A/N88R LNLAQSKNFHLRPRDLISRINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

309 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKPLEEV
F42A/N88D LNLAQSKNFHLRPRDLISDINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

310 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/D84A LNLAQSKNFHLRPRALISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

311 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/D84N LNLAQSKNFHLRPRNLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

312 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/D84Q LNLAQSKNFHLRPRQLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

313 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/D84E LNLAQSKNFHLRPRELISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

314 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/D84G LNLAQSKNFHLRPRGLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

315 hIL-2 APTSSSTKKTQLQLEHLLLDLQOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV

R38E/D84H

LNLAQSKNFHLRPRHLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
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316 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/D841I LNLAQSKNFHLRPRILISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

317 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/D84L LNLAQSKNFHLRPRLLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

318 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/D84M LNLAQSKNFHLRPRMLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

319 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/D84F LNLAQSKNFHLRPRFLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

320 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/D84P LNLAQSKNFHLRPRPLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

321 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/D84S LNLAQSKNFHLRPRSLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

322 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/D84T LNLAQSKNFHLRPRTLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

323 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/D84W LNLAQSKNFHLRPRWLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

324 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/D84Y LNLAQSKNFHLRPRYLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

325 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/D84V LNLAQSKNFHLRPRVLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

326 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/I92A LNLAQSKNFHLRPRDLISNINVAVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

327 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/192R LNLAQSKNFHLRPRDLISNINVRVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

328 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/192N LNLAQSKNFHLRPRDLISNINVNVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

329 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/192Q LNLAQSKNFHLRPRDLISNINVQVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

330 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/I92E LNLAQSKNFHLRPRDLISNINVEVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

331 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/I92G LNLAQSKNFHLRPRDLISNINVGVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

332 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/192H LNLAQSKNFHLRPRDLISNINVHVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

333 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/I92L LNLAQSKNFHLRPRDLISNINVLVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

334 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/I92K LNLAQSKNFHLRPRDLISNINVRKVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

335 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/I92M LNLAQSKNFHLRPRDLISNINVMVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

336 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/I92F LNLAQSKNFHLRPRDLISNINVFVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

337 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/192P LNLAQSKNFHLRPRDLISNINVPVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

338 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/192S LNLAQSKNFHLRPRDLISNINVSVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

339 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/I92T LNLAQSKNFHLRPRDLISNINVTVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

340 hIL-2 APTSSSTKKTQLQLEHLLLDLQOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV

R38E/192W

LNLAQSKNFHLRPRDLISNINVWVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
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Sequences
SEQ ID
NO: Name Sequence
341 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/192Y LNLAQSKNFHLRPRDLISNINVYVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
342 hIL-2 APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/192V LNLAQSKNFHLRPRDLISNINVVVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
343 hIL-2 APTSSSTKKTQLQLEELLLDLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38E/H16E LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
344 hIL-2 APTSSSTKKTQLOQLEHLLLALOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
R38K/D20A LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
345 WT hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
346 Human PD-1 PGWFLDSPDRPWNPPTESPALLVVTEGDNATFTCSESNTSESFVLNWYRMSPSNQTDKLAAFPEDRSQP

347

348

349

350

351

352

353

Human PD-1

Anti-hPD-1 #1-
mIgG2b-N297A
HC

Anti-hPD-1 #1-
mKappa LC

Anti-hPD-1 #2-
mIgG2b-N297A
HC

Anti-hPD-1 #2-
mKappa LC

IL-2RY

human CD122
(IL-2RP)

GODCRFRVTQLPNGRDFHMSVVRARRNDSGTYLCGAI SLAPKAQIKESLRAELRVTERRAEVPTAHPSP
SPRPAGQFQTLVVGVVGGLLGSLVLLVWVLAVICSRAARGTIGARRTGQPLKEDPSAVPVESVDYGELD
FOWREKTPEPPVPCVPEQTEYATIVFPSGMGTSSPARRGSADGPRSAQPLRPEDGHCSWPL

CCAGGATGGTTCTTAGACTCCCCAGACAGGCCCTGGAACCCCCCCACCTTCTCCCCAGCCCTGCTCGTG
GTGACCGAAGGGGACAACGCCACCTTCACCTGCAGCTTCTCCAACACATCGGAGAGCTTCGTGCTAAAC
TGGTACCGCATGAGCCCCAGCAACCAGACGGACAAGCTGGCCGCCTTCCCCGAGGACCGCAGCCAGCCT
GGCCAGGACTGCCGCTTCCGTGTCACACAACTGCCCAACGGGCGTGACTTCCACATGAGCGTGGTCAGG
GCCCGGCGCAATGACAGCGGCACCTACCTCTGTGGGGCCATCTCCCTGGCCCCCAAGGCGCAGATCARA
GAGAGCCTGCGGGCAGAGCTCAGGGTGACAGAGAGAAGGGCAGAAGTGCCCACAGCCCACCCCAGCCCC
TCACCCAGGCCAGCCGGCCAGTTCCAAACCCTGGTGGTTGGTGTCGTGGGCGGCCTGCTGGGCAGCCTG
GTGCTGCTAGTCTGGGTCCTGGCCGTCATCTGCTCCCGGGCCGCACGAGGGACAATAGGAGCCAGGCGC
ACCGGCCAGCCCCTGAAGGAGGACCCCTCAGCCGTGCCTGTGTTCTCTGTGGACTATGGGGAGCTGGAT
TTCCAGTGGCGAGAGAAGACCCCGGAGCCCCCCGTGCCCTGTGTCCCTGAGCAGACGGAGTATGCCACC
ATTGTCTTTCCTAGCGGAATGGGCACCTCATCCCCCGCCCGCAGGGGCTCAGCTGACGGCCCTCGGAGT
GCCCAGCCACTGAGGCCTGAGGATGGACACTGCTCTTGGCCCCTC

QVQLVESGGGVVQPGRSLRLDCKASGITF SNSGMHWVRQAPGKGLEWVAVIWYDGSKRYYADSVKGRFT
ISRDNSKNTLFLOMNSLRAEDTAVYYCATNDDYWGQGTLVTVSSAKTTPPSVYPLAPGCGDTTGSSVTL
GCLVKGYFPESVTVTWNSGSLSSSVHTFPALLQSGLYTMSSSVTVPSSTWPSQTVTCSVAHPASSTTVD
KKLEPSGPISTINPCPPCKECHKCPAPNLEGGPSVFIFPPNIKDVLMISLTPKVTCVVVDVSEDDPDVQ
ISWFVNNVEVHTAQTQTHREDYASTIRVVSTLPIQHQDWMSGKEFKCKVNNKDLPSPIERTISKIKGLV
RAPQVYILPPPAEQLSRKDVSLTCLVVGENPGDISVEWT SNGHTEENYKDTAPVLDSDGSYFIYSKLNM
KTSKWEKTDSFSCNVRHEGLKNYYLKKTISRSPGK

EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQAPRLLIYDASNRATGIPARFSGSGSGT
DFTLTISSLEPEDFAVYYCQQSSNWPRTFGQGTKVEIKRADAAPTVSIFPPSSEQLTSGGASVVCELNN
FYPKDINVKWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVK
SENRNEC

QVQLVQSGVEVKKPGASVKVSCKASGYTFTNYYMYWVRQAPGQGLEWMGGINPSNGGTNENEKEKNRVT
LTTDSSTTTAYMELKSLQFDDTAVYYCARRDYRFDMGFDYWGQGTTVTVSSAKTTPPSVYPLAPGCGDT
TGSSVTLGCLVKGYFPESVTVTWNSGSLSSSVHTFPALLQSGLYTMSSSVTVPSSTWPSQTVTCSVAHP
ASSTTVDKKLEPSGPISTINPCPPCKECHKCPAPNLEGGPSVFIFPPNIKDVLMISLTPKVTCVVVDVS
EDDPDVQISWFVNNVEVHTAQTQTHREDYASTIRVVSTLPIQHQDWMSGKEFKCKVNNKDLPSPIERTI
SKIKGLVRAPQVYILPPPAEQLSRKDVSLTCLVVGENPGDISVEWT SNGHTEENYKDTAPVLDSDGSYF
IYSKLNMKTSKWEKTDSFSCNVRHEGLKNYYLKKTISRSPGK

EIVLTQSPATLSLSPGERATLSCRASKGVSTSGYSYLHWYQQKPGQAPRLLIYLASYLESGVPARESGS
GSGTDFTLTISSLEPEDFAVYYCQHSRDLPLTFGGGTKVEIKRADAAPTVSIFPPSSEQLTSGGASVVC
FLNNFYPKDINVKWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTS
PIVKSENRNEC

LNTTILTPNGNEDTTADFFLTTMPTDSLSVSTLPLPEVQCFVENVEYMNCTWNSSSEPQPTNLTLHYWY
KNSDNDKVQKCSHYLFSEEITSGCQLQKKEIHLYQTFVVQLODPREPRRQATOMLKLONLVIPWAPENL
TLHKLSESQLELNWNNRFLNHCLEHLVQYRTDWDHSWTEQSVDYRHKESLPSVDGQKRY TERVRSRENP
LCGSAQHWSEWSHPIHWGSNTSKENPFLFALEAVVISVGSMGLIISLLCVYFWLERTMPRIPTLKNLED
LVTEYHGNESAWSGVSKGLAESLQPDYSERLCLVSEIPPKGGALGEGPGASPCNQHSPYWAPPCYTLKP
ET

AVNGTSQFTCFYNSRANISCVWSQDGALQDT SCQVHAWPDRRRWNQTCELLPVSQASWACNLILGAPDS
QKLTTVDIVTLRVLCREGVRWRVMAIQDFKPFENLRLMAPISLQVVHVETHRCNISWEISQASHYFERH
LEFEARTLSPGHTWEEAPLLTLKQKQEWICLETLTPDTQYEFQVRVKPLQGEFTTWSPWSQPLAFRTKP
AALGKDTIPWLGHLLVGLSGAFGFIILVYLLINCRNTGPWLKKVLKCNTPDPSKFFSQLSSEHGGDVQK
WLSSPFPSSSESPGGLAPEI SPLEVLERDKVTQLLLQODKVPEPASLSSNHSLTSCFTNQGYFFFHLPD
ALEIEACQVYFTYDPYSEEDPDEGVAGAPTGSSPQPLQPLSGEDDAYCTFPSRDDLLLESPSLLGGPSP
PSTAPGGSGAGEERMPPSLQERVPRDWDPQPLGPPTPGVPDLVDFQPPPELVLREAGEEVPDAGPREGV
SFPWSRPPGQGEFRALNARLPLNTDAYLSLQELQGQDPTHLV
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354 IL-2Ra ELCDDDPPEIPHATFKAMAYKEGTMLNCECKRGFRRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT
TKQVTPQPEEQKERKTTEMQSPMQPVDQASLPGHCREPPPWENEATERIYHFVVGQOMVYYQCVQGYRAL
HRGPAESVCKMTHGKTRWTQPQLICTGEMET SQFPGEEKPQASPEGRPESETSCLVTTTDFQIQTEMAA
TMETSIFTTEYQVAVAGCVELLISVLLLSGLTWQRRQRKSRRTI

355 L6 linker SGGGGS

356

357

358

359

360

361

362

amino acid

hIL-2-df-1H3-
hkappa LC
hIL-2 in
italics

hIL-2-L6-1H3-
hKappa LC

Linker in

dashed
underline
hIL-2 in
italics

hIL-2-df-1H3-
hIgGl HC
hIL-2 in
italics

hIL-2-L6-1H3-
hIgGl HC

Linker in

dashed
underline
hIL-2 in
italics

1H3-hIgGl-df-
hIL-2 HC
hIL-2 in
italics

1H3-hIgGl-Lé6-
hIL-2 HC
Linker in
dashed
underline
hIL-2 in
italics

1H3-hKappa-df -
hIL-2 (WT) LC
hIL-2 in
italics

APTSSSTKKTQLQLEHLLLDLOMI LNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLTDTVLT
QSPALAVSPGERVTISCRASESVRTGVHWYQQKPGQOPKLLIYGASNLESGVPARFSGSGSGTDFTLTI
DPVEADDTATYFCQQSWNDPFTFGSGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREA
KVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGE
o

APTSSSTKKTQLQLEHLLLDLOMI LNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLTSGGGG

SDTVLTQSPALAVSPGERVTISCRASESVRTGVHWYQQKPGQOPKLLIYGASNLESGVPARFSGSGSGT

DFTLTIDPVEADDTATYFCQQSWNDPFTFGSGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNN
FYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK
SENRGEC

APTSSSTKKTQLQLEHLLLDLOMI LNGINNYKNPKLTRMLTEKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLTEVQLV
ESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFTISRDN
AKITLYLQMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGGTAALG
CLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVD
KKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDG
VEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYT
LPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQ
GNVFSCSVMHEALHNHYTQKSLSLSPGK

APTSSSTKKTQLQLEHLLLDLOMI LNGINNYKNPKLTRMLTEKFYMPKKATELKHLQCLEEELKPLEEV
HRGPAESVCKMTHGKTRWTQPQLICTSGGGGS GGGGSGGGGSGGGSAPTSSS TKKTQLOLEHLLLDLOM

TISRDNAKITLYLQMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSG
GTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKE
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR
EPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVD
KSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

EVQLVESGGGLVQPGRSLKLSCAVSGFTESDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKAPTSSS TKKTQLOLEHLLLDLOMI LNGINNYKNPKL
TRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMC
EYADETATIVEFLNRWITFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRET
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKSGGGGSAPTSSSTKKTQLOLEHLLLDLOMILNGINN

YKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGS
ETTEMCEYADETATIVEFLNRWITFCQSIISTLT

DTVLTQSPALAVSPGERVTISCRASESVRTGVHWYQQKPGQQPKLLIYGASNLESGVPARFSGSGSGTD
FTLTIDPVEADDTATYFCQQSWNDPFTFGSGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNE
YPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKS
FNRGECAPTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTEKFYMPKKATELKHLQCLEEEL
KPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTL
T
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363 1H3-hKappa-Lé6- DTVLTQSPALAVSPGERVTISCRASESVRTGVHWYQQKPGQQPKLLIYGASNLESGVPARFSGSGSGTD

364

365

366

367

368

369

hIL-2 (WT) LC
Linker in
dashed

underline
hIL-2 in
italics

L20 linker

hCD25-L20-hIL-
2-df-1H3-hIgGl
HC

Linker in
dashed
underline
hIL-2 in
italics

hCD25-L20-hIL-
2-L6-1H3-hIgGl
HC

Linkers in
dashed

underline
hIL-2 in
italics

hCD25-L20-hIL-
2-df-1H3-
hKappa LC

Linker in
dashed
underline
hIL-2 in
italics

hCD25-L20-hIL-
2-L6-1H3-
hKappa LC

Linkers in
dashed

underline
hIL-2 in
italics

1H3-hIgGl-df -
hCD25-L20-hIL-
2 HC

Linker in
dashed
underline
hIL-2 in
italics

FTLTIDPVEADDTATYFCQQSWNDPFTFGSGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNE
YPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKS
FNRGECSGGGGSAPTSSSTKKTQLOLEHLLLDLOMI LNGINNYKNPKLTRMLTFKFYMPKKATELKHLQ

CLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITECQ
SIISTLT

SGGGGSGGGGSGGGGSGGGS

ELCDDDPPEIPHATFKAMAYKEGTMLNCECKRGFRRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT
TKQVTPQPEEQKERKTTEMQSPMQPVDQASLPGHCREPPPWENEATERIYHFVVGQOMVYYQCVQGYRAL
HRGPAESVCKMTHGKTRWTQPQLICTSGGGGS GGGGSGGGGSGGGSAPTSSS TKKTQLOLEHLLLDLOM

ILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVI
VLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLTEVQLVESGGGLVQPGRSLKLSCAVSGFT
FSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFTISRDNAKITLYLOMDSLRSEDTATYYCA
RHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSG
VHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELL
GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVS
VLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFY
PSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLS
LSPGK

ELCDDDPPEIPHATFKAMAYKEGTMLNCECKRGFRRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT
TKQVTPQPEEQKERKTTEMQSPMQPVDQASLPGHCREPPPWENEATERIYHFVVGQOMVYYQCVQGYRAL

HRGPAESVCKMTHGKTRWTQPQLICTSGGGGS GGGGSGGGGSGGGSAPTSSS TKKTQLOLEHLLLDLOM

ILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVI
VLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLTSGGGGSEVQLVESGGGLVQPGRSLKLSC

AVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFTISRDNAKI TLYLOMDSLRSEDT
ATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPC
PAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNS
TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTC
LVKGFYPSDIAVEWESNGQPENNYKT TPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK

ELCDDDPPEIPHATFKAMAYKEGTMLNCECKRGERRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT
TKQVTPQPEEQKERKTTEMQSPMQPVDQASLPGHCREPPPWENEATERIYHFVVGQOMVYYQCVQGYRAL
HRGPAESVCKMTHGKTRWTQPQLICTSGGGGS GGGGSGGGGSGGGSAPTSSS TKKTQLOLEHLLLDLOM

ILNGINNYKNPKLTRMLTEKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVI
VLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLIDTVLTQSPALAVSPGERVTISCRASESV
RTGVHWYQQKPGQQOPKLLIYGASNLESGVPARESGSGSGTDFTLTIDPVEADDTATYFCQQSWNDPFTE
GSGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQD
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC

ELCDDDPPEIPHATFKAMAYKEGTMLNCECKRGFRRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT
TKQVTPQPEEQKERKTTEMQSPMQPVDQASLPGHCREPPPWENEATERIYHFVVGQOMVYYQCVQGYRAL
HRGPAESVCKMTHGKTRWTQPQLICTSGGGGS GGGGSGGGGSGGGSAPTSSS TKKTQLOLEHLLLDLOM

ILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVI
VLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLTSGGGGSDTVLTQSPALAVSPGERVTISC

RASESVRTGVHWYQQKPGQOPKLLIYGASNLESGVPARFSGSGSGTDFTLTIDPVEADDTATYFCQQSW
NDPFTFGSGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQSGNSQE
SVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRET
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKELCDDDPPEIPHATFKAMAYKEGTMLNCECKRGERR
IKSGSLYMLCTGNSSHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKTTEMQSPMOPVDQASLPGHCR
EPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLICTSGGGGSGGGG

EEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQST
ISTLT
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TABLE 29-continued
Sequences
SEQ ID
NO: Name Sequence
370 1H3-hIgGl-Lé6- EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRET

371

372

373

374

375

376

377

378

379

hCD25-L20-hIL-
2 HC

Linkers in
dashed
underline
hIL-2 in

italics

1H3-hKappa-df -
hCD25-L20-hIL-
2 LC

Linker in
dashed
underline

hIL-2 in
italics
1H3-hKappa-Lé6-
hCD25-L20-hIL-
2 LC

Linkers in

dashed
underline

hIL-2 in
italics

H7-02-hIgG4 HC

1H3-hkappa LC

2D12-mIgGl-
D265A-L6-hIL-2
HC

2D12-mkappa LC

hIL-2 Ql126L

hIL-2 Ql26E

1H3-hIgGl HC

ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMLNCEC

KRGFRRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
LPGHCREPPPWENEATERIYHFVVGQOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLICTSGGG

KHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWI
TFCQSIISTLT

DTVLTQSPALAVSPGERVTISCRASESVRTGVHWYQQKPGQQPKLLIYGASNLESGVPARFSGSGSGTD
FTLTIDPVEADDTATYFCQQSWNDPFTFGSGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNE
YPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKS
FNRGECELCDDDPPEIPHATFKAMAYKEGTMLNCECKRGERRIKSGSLYMLCTGNSSHS SWDNQCQCTS
SATRNTTKQVTPQPEEQKERKT TEMQSPMOPVDQASLPGHCREPPPWENEATERIYHFVVGQMVYYQCV
QGYRALHRGPAESVCKMTHGKTRWTQPQLICTSGGGGSGGGGSGGGGSGGGSAPTSSSTKKTQLQLEHL

LLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLT
SNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

DTVLTQSPALAVSPGERVTISCRASESVRTGVHWYQQKPGQQPKLLIYGASNLESGVPARFSGSGSGTD
FTLTIDPVEADDTATYFCQQSWNDPFTFGSGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNE
YPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKS
FNRGECSGGGGSELCDDDPPEIPHATFKAMAYKEGTMLNCECKRGERRIKSGSLYMLCTGNS SHSSWDN

QCQCTSSATRNTTKQVTPQPEEQKERKTTEMQSPMOPVDQASLPGHCREPPPWENEATERI YHFVVGQOM
VYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLICTSGGGGSGGGGSGGGGSGGGSAPTSSSTKKTQ

LQLEHLLLDLOMI LNGINNYKNPKLTRMLTEKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNEHL
RPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKSYAMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNSLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWINGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLG

DTVLTQSPALAVSPGERVTISCRASESVRTGVHWYQQKPGQQPKLLIYGASNLESGVPARFSGSGSGTD
FTLTIDPVEADDTATYFCQQSWNDPFTFGSGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNE
YPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKS
FNRGEC

EVQLQQOSGPELVKPGASVKISCKTSGYTFTEYTMHWVKQSHGKSLEWIGGINPNNGGTTYNQKFKGKAT
LTVDKSSSTAYMELRSLTSQDSAVYYCARDYYRYGHYYAMDYWGQGTSVTVSSAKTTPPSVYPLAPGSA
AQTNSMVTLGCLVKGYFPEPVTVTWNSGSLSSGVHTFPAVLQSDLYTLSSSVTVPSSTWPSETVTCNVA
HPASSTKVDKKIVPRDCGCKPCICTVPEVSSVFIFPPKPKDVLTITLTPKVTCVVVAISKDDPEVQESW
FVDDVEVHTAQTQPREEQFNSTFRSVSELPIMHQDWLNGKEFKCRVNSAAFPAPIEKTISKTKGRPKAP
QVYTIPPPKEQMAKDKVSLTCMITDFFPEDI TVEWQWNGQPAENYKNTQPIMDTDGSYFVYSKLNVQKS
NWEAGNTFTCSVLHEGLHNHHTEKSLSHSPGKSGGGGSAPTSSS TKKTQLQLEHLLLDLOMILNGINNY
KNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSE
TTFMCEYADETATIVEFLNRWITFCQSIISTLT

QIVLTQSPAIMSASPGEKVTMTCSVSSSVREMHWYQQKSGTSPKRWIYDTSKLASGVPARFSGSGSGTS
YSLTISSMEAEDAATYYCQOWSSNPPTFGGGTKLKIKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNF
YPKDINVKWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVKS
FNRNEC

APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCLSIISTLT

APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCESIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
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TABLE 29-continued

Sequences

SEQ ID
NO:

Name

Sequence

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

huPD-1-Fc

cynomolgous -

PD-1-Fc¢

2H7 VH

2H7 VL

2H7 VH

2H7 VL

2H7 HCDR1

2H7 HCDR2

2H7 HCDR3

2H7 LCDR1

2H7 LCDR2

2H7 LCDR3

C51E6-5

C51E6-5

C51E6-5

C51E6-5

C51E6-5

C51E6-5

C51E6-5

C51E6-5

VH

VL

VH

VL

HCDR1

HCDR2

HCDR3

LCDR1

WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

MQIPQAPWPVVWAVLQLGWRPGWELDSPDRPWNPPTESPALLVVTEGDNATFTCSESNTSESFVLNWYR
MSPSNQTDKLAAFPEDRSQPGQDCRFRVTQLPNGRDFHMSVVRARRNDSGTYLCGAI SLAPKAQIKESL
RAELRVTERRAEVPTAHPSPSPRPAGQFQIEGRMDPKSCDKTHTCPPCPAPELLGGPSVELFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFEFSCSVMHEALHNHY TQKSLSLSPGK

MQIPQAPWPVVWAVLQLGWRPGWFLESPDRPWNAPTFSPALLLVTEGDNATFTCSFSNASESFVLNWYR
MSPSNQTDKLAAFPEDRSQPGQDCRERVTRLPNGRDFHMSVVRARRNDSGTYLCGAI SLAPKAQIKESL
RAELRVTERRAEVPTAHPSPSPRPAGQFQIEGRMDPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFEFSCSVMHEALHNHY TQKSLSLSPGK

GAGGTGCAGCTGCTGGAAAGCGGCGGCGGACTGGTGCAGCCTGGAGGCAGCCTGCGGCTGTCTTGTGCC
GCTTCTGGCTTCACCTTCAAGGACTACTGCATGACCTGGGTCAGACAGGCCCCTGGCAAGGGCCTCGAG
TGGGTGTCCGCCATCGTGTACAGCGGCGGGTCAACATACTACGCCGACAGCGTGAAGGGCAGATTCACA
ATCAGCAGAGATAACAGCAAGAACACCCTGTACCTGCAGATGAACAACCTGAGAGCTGAAGATACCGCC
GTGTACTACTGCGCCAAGTACACCAGAGCCAGCTACTTCTACGACGCCATGGACGTGTGGGGCCAGGGC
ACCACCGTGACAGTGTCCTCAT

GAGATCGTGCTGACCCAGTCTCCTGGCACCCTGAGCCTGAGCCCTGGCGAGAGAGCTACACTGTCATGC
AGAGCCTCTCAGAGCATCGGCAAGAGCTTCCTGGCCTGGTACCAGCAAAAGCCTGGACAGGCCCCTAGA
CTGCTGATCTACGACGCCAGCACCAGAGCCGCTGATATCCCCGCCAGATTCAGCGGATCTGGCAGCGGTC
ACTGATTTCACCCTCACCATCAGCAGCCTGGAACCCGAGGACTTCGCCGTGTACTACTGCCAGCAGTAC
TACGACTGGCCCCCCCTGTCTTTTGGCGGAGGCACAAAGGTGGARATCAAG

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSS

EIVLTQSPGTLSLSPGERATLSCRASQSIGKSFLAWYQQKPGQAPRLLIYDASTRAADIPARFSGSGSG
TDFTLTISSLEPEDFAVYYCQQYYDWPPLSFGGGTKVEIK

GFTFKDYCMT
AIVYSGGSTYYADSVKG

YTRASYFYDAMDV

RASQSIGKSFLA

DASTRAA

QQYYDWPPLS

CAGGTTCAGCTGGTTCAGTC TGGCAGCGAGCTGAAGARACCTGGCGCCTCTGTGAAGGTGTCCTGCARG
GCCTCTGGCTACAGCCTGTACGGCACCTCTATGCACTGGGTCCGACAGGCTCCAGGACAGGGACTTGAG
TGGATGGGC TACATCAGCCCCTTTACCGGCAGAGCCACATACGCCCAGGGCTTCACAGGCAGATTCETE
TTCAGCCTGGACACCAGCGTGTCCACAGCCTACCTGCAGATCAGCTCTCTGARGGCCGAGGACACCGCC
GTGTACTACTGCGCCAGAGACTACGACTACCGGTACTACTATGC CATGGACTACTGGGGCCAGGGCACC
ACAGTTACAGTGTCCTCA
GAAATTGTGCTGACACAGAGCCCCGACTTCCAGAGCGTGACCCCTARAAGAAAAAGTGACCATCACCTGT
ACCGCCAGCGAGT CCGTGCCTCCTCAGTTCCTGCATTGGTATCAGCAGAAGC CCGATCAGAGCCCCARG
CTGCTGATC TACGCCAGCAGAGAAAGAGC CAGCGGCGTCCCAAGCAGATT TTCTGGCTC TGGCAGCGGT
ACCGACTTCACCCTGACAATCAATAGCCTGGAAGCCGAGGACGC CGCCACCTACTACTGCCACCAGTTT
CACAGAAGCCCTCTGACCTT TGGCGGAGGCACCAAGCTGGAAATCARG

QVQLVQSGSELKKPGASVKVSCKASGYSLYGTSMHWVRQAPGQGLEWMGY ISPFTGRATYAQGFTGRFV
FSLDTSVSTAYLQISSLKAEDTAVYYCARDYDYRYYYAMDYWGQGTTVTVSS

EIVLTQSPDFQSVTPKEKVTITCTASESVPPQF LHWYQQKPDQSPKLLIYASRERASGVPSRESGSGSG
TDFTLTINSLEAEDAATYYCHQFHRSPLTFGGGTKLEIK

GYSLYGTSMH
YISPFTGRATYAQGFTG

DYDYRYYYAMDY

TASESVPPQFLH
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Sequences

SEQ ID

NO:

Name

Sequence

400

401

402

403

404

405

406

407

408

409

410

411

412

413

C51E6-5 LCDR2
C51E6-5 LCDR3

A2 VH

A2 VL

A2 VH

A2 VL
(OMC479pl .A2VL)

A2 HCDR1
A2 HCDR2
A2 HCDR3
A2 LCDR1
A2 LCDR2
A2 LCDR3

H7-767 HC

H7-767 LC

ASRERAS
HQFHRSPLT

GACGTGCAGCTGGTGGAAAGCGGCGGAGGCCTGGTCCAGCCCGGCGGCTCTCTGAGACTGAGCTGCGCC
GCCAGCGGCTTCACCTTCGACATCAGCGCCATGAGCTGGGTGCGGCAGGCCCCTGGCAAGGGCCTGGAA
TGGGTCAGCACAATCAGCGGATCTGCCTACAGCACCTACTACGCCGACAGCGTGAAGGGCAGATTCACC
ATCTCAAGAGATAACAGCAAGAGCACCCTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCC
GTGTACTACTGCGCCAGAGAGATCTTCAGCGACTACTGGGGCTTGGGCACCCTGGTGACAGTGTCCTCA

CAAAGCGTGCTGACACAGCCCCCCAGCGCTTCTGGCACCCCTGGCCAGAGAGTGACCATCTCATGCAGC
GGGTCAACAAGCAACATCGGCAGAGAGAGCGTGTACTGGTACCAGCAGCTGCCTGGAACCGCCCCTAAG
CTGCTGATCTACAGCAACGTGCAGCGGCCTAGCGGCGCCCCTAACAGATTCAGCGGCAGCAAGAGCGGL
ACCAGCGCCAGCCTGGCCATCAGCGGCCTGCAGAGCGAGGACGAGGCCGACTACTACTGCGGCACATGG
GACGACAGCCTGAACGGCTGGGTGTTCGGCGGCGGAACTAAGCTGACCGTCCTA

DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRFT
ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSS

QSVLTQPPSASGTPGQRVTISCSGSTSNIGRESVYWYQQLPGTAPKLLIYSNVORPSGAPNRESGSKSG
TSASLAISGLQSEDEADYYCGTWDDSLNGWVFGGGTKLTVL

GFTFDISAMS
TISGSAYSTYYADSVKG
EIFSDY
SGSTSNIGRESVY
SNVQRPS
GTWDDSLNGWV

GAGGTGCAGCTGCTGGAAAGCGGCGGCGGCCTCGTGCAGCCTGGCGGATCTCTGCGGCTGAGCTGTGCT
GCCAGCGGCTTCACATTTAAATCCTACGCCATGCACTGGGTTAGACAAGCCCCCGGARAAGGGCCTGGAA
TGGGTGTCCGCCATCGTCTACAGCGGCGGATCTACATACTACGCCGACAGCGTGAAGGGCCGGTTCACC
ATCAGCAGAGATAATAGCAAGAACACCCTGTACCTGCAGATGAACAGCCTGAGAGCCGAGGACACCGCC
GTGTACTACTGCGCCAAGTACGACAGAGCTTCTTATTTCTACGATGCCATGGACGTGTGGGGCCAGGGC
ACCACCGTGACAGTGTCCTCAGCTAGCACCAAGGGCCCTAGCGTGTTTCCACTGGCCCCTAGCTCTAAA
AGCACAAGCGGCGGAACCGCCGCTCTGGGTTGTCTGGTGAAGGACTACTTCCCTGAGCCTGTGACCGTC
AGCTGGAACAGCGGCGCCCTGACCAGCGGCGTTCACACATTCCCCGCTGTGCTGCAGAGCTCTGGGCTG
TACAGCCTGAGCAGCGTGGTGACCGTGCCTTCTTCTTCTCTGGGCACACAAACATACATCTGCAACGTG
AACCACAAGCCCAGTAATACCAAAGTGGATAAGAAGGTGGAACCTAAGTCTTGCGACAAGACCCACACC
TGTCCTCCGTGCCCTGCTCCTGAACTGYCtGGAgectCCCAGCGTGTTCCTGTTCCCCCCCAAACCTARA
GACACCCTGATGATCAGCCGGACCCCTGAGGTGACCTGCGTGGTCGTCGACGTGTCCCACGAAGATCCT
GAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAAGTGCATAATGCCAAGACAAAGCCTAGAGAGGAA
CAGTACAACAGCACCTATAGAGTGGTGTCCGTGCTGACAGTGCTGCACCAGGACTGGCTGAACGGCAAG
GAATACAAGTGCAAGGTGTCCAACAAGGCCCTCCCCGCCCCTATCGAGAAGACCATCAGCAAGGCAAAG
GGCCAACCTAGAGAGCCCCAGGTGTACACCCTGCCTCCAAGCAGAGATGAGCTGACCAAGAACCAGGTT
AGCCTGACTTGTCTGGTGAAAGGCTTCTACCCCTCCGATATCGCCGTGGAATGGGAGAGCAACGGCCAG
CCTGAGAACAACTACAAGACCACACCTCCAGTGCTGGACAGCGACGGCAGCTTCTTCCTGTATAGCAAG
CTGACAGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCAGCGTCATGCACGAGGCCCTG
CACAACCACTACACCCAGAAGTCTCTGAGCCTGAGCCCTGGAAAGGCCCCTGCTTCTAGCAGCACCAAG
AAGACCCAGCTGCAGCTGGAACACCTGCTGCTGGCCCTGCAGATGATCCTGAACGGCATCAACAACTAC
AAGAACCCCAAGCTGACCGAGATGCTGACATTTAAGT TCTACATGCCTAAGAAAGCCACCGAGCTGAAG
CACCTGCAATGTCTGGAAGAAGAGCTGAAACCT CTGGAAGAGGTGCTGAATCTGGCTCAGTCAAAGAAC
TTCCACCTTAGACCTAGAGATCTGATCAGCAACATCAACGTGATCGTGCTGGAACTGAAGGGCAGCGAG
ACGACCTTCATGTGCGAGTACGCCGACGAGACAGCCACAATCGTGGAGTTCCTGAACAGATGGATCACC
TTCGCCCAGAGCATCATCTCCACCCTGACC

GAGATCGTGCTGACCCAGTCCCCAGGCACACTGAGCCTGAGCCCCGGCGAGCGGGCCACCCTGAGCTGT
AGAGCTAGCCAGAGCATCTCCAGCAGCTTCCTGGCCTGGTACCAGCAGAAACCTGGCCAGGCCCCTAGA
CTGCTGATCTACGACGCCTCTGATAGAGCTACAGGCATCCCCGACCGGTTCAGCGGCAGCGGATCTGGC
ACCGACTTCACCCTGACCATCAGCAGACTCGAGCCTGAAGATTTCGCCGTGTACTACTGCCAGCAATAC
TATGACTGGCCTCCTCTGTCTTTTGGCGGCGGAACAAAGGTGGAAATTAAGCGTACGGTGGCGGCGCCC
AGCGTGTTCATCTTCCCACCCAGCGACGAGCAGCTGAAGTCCGGCACAGCCAGCGTGGTGTGCCTGCTG
AACAACTTCTACCCCCGCGAGGCCAAGGTGCAGTGGAAGGTGGACAACGCCCTGCAGAGCGGCAACAGC
CAGGAAAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGCAGCACCCTGACCCTGAGC
AAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGCGAAGTGACCCACCAGGGCCTGTCCAGCCCCGTG
ACCAAGAGCTTCAACCGGGGCGAGTGC
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SEQ ID
NO: Name Sequence
414 H7-632 HC EVQLLESGGGLVQPGGSLRLSCAASGFTFKSYAMHWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNSLRAEDTAVYYCAKYDRASYFYDAMDVWGQGTTVTIVSSASTKGPSVFPLAPSSK

415

416

417

418

419

420

421

422

423

424

425

426

427

428

CDRs solid
underlined
Constant
region dashed

underlined

H7-632 LC
CDRs solid

underlined
Constant

region dashed
underlined

H7-632 VH

H7-632 VL

H7-632 HCDR1

H7-632 HCDR2
H7-632 HCDR3
H7-632 LCDR1
H7-632 LCDR2
H7-632 LCDR3

2H7-hIgG4 HC

2H7-hkappa LC

C51E6-5-hIgG4
HC

C51E6-5-hKappa
LC

A2-hIgG4 HC

EIVLTQSPGTLSLSPGERATLSCRASQSISSSFLAWYQQKPGQAPRLLIYDASDRATGIPDRESGSGSG
TDFTLTISRLEPEDFAVYYCQOQYYDWPPLSFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLL

EVQLLESGGGLVQPGGSLRLSCAASGFTFKSYAMHWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNSLRAEDTAVYYCAKYDRASYFYDAMDVWGQGTTVTVSS

EIVLTQSPGTLSLSPGERATLSCRASQSISSSFLAWYQQKPGQAPRLLIYDASDRATGIPDRESGSGSG
TDFTLTISRLEPEDFAVYYCQQYYDWPPLSFGGGTKVEIK

GFTFKSYAMH
AIVYSGGSTYYADSVKG
YDRAS YFYDAMDYV
RASQSISSSFLA
DASDRAT
QQYYDWPPLS

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVEPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLG

EIVLTQSPGTLSLSPGERATLSCRASQSIGKSFLAWYQQKPGQAPRLLIYDASTRAADIPARESGSGSG
TDFTLTISSLEPEDFAVYYCQQYYDWPPLSFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLL
NNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPV
TKSENRGEC

QVQLVQSGSELKKPGASVKVSCKASGYSLYGTSMHWVRQAPGQGLEWMGY ISPFTGRATYAQGFTGREV
FSLDTSVSTAYLQISSLKAEDTAVYYCARDYDYRYYYAMDYWGQGTTVTVSSASTKGPSVEPLAPCSRS
TSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVD
HKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQF
NWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPR
EPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVD
KSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLG

EIVLTQSPDFQSVTPKEKVTITCTASESVPPQFLHWYQQKPDQSPKLLIYASRERASGVPSRESGSGSG
TDFTLTINSLEAEDAATYYCHQFHRSPLTFGGGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLN
NFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVT
KSENRGEC

DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRFT
ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLG
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TABLE 29-continued
Sequences
SEQ ID
NO: Name Sequence
429 A2-hLambda LC QSVLTQPPSASGTPGQRVTISCSGSTSNIGRESVYWYQQLPGTAPKLLIYSNVORPSGAPNRESGSKSG

430

431

432

433

434

435

436

2H7-hIgG4-df-
hIL-2
(D20A/R38E) HC
hIL-2 in
italics

H7-632-hIgGl-
LAGA-df-hIL-2
(T3A/C125A) HC

C51E6-5-hIgG4-
L6-hIL-2
(D20A/R38E) HC
Linker in
dashed
underline
hIL-2 in

italics

A2-hIgG4-df-
hIL-2
(D20A/R38E) HC
hIL-2 in
italics

1H3-hIgG4-df-
hIL-2
(D20A/R38E) HC
hIL-2 in
italics

2H7-hIgG4-df-
hIL-2
(T3A/D20A/R38E/
Cl25A) HC

hIL-2 in
italics

hPD-1
extracellular
domain

TSASLAISGLQSEDEADYYCGTWDDSLNGWVFGGGTKLTVLGQPKAAPSVTLEPPSSEELQANKATLVC
LISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVE
KTVAPTECS

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGKAPTSSSTKKTQLOQLEHLLLALOQMI LNGINNYKNP
KLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTE
MCEYADETATIVEFLNRWITFCQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKSYAMHWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNSLRAEDTAVYYCAKYDRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPSSK
STSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKDTIMISRTPEVTCVVVDVSHEDP
EVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWINGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKAPASSSTKKTQLOLEHLLLDLOMIINGINNY
KNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVINLAQSKNFHERPRDLISNINVIVLELKGSE
ITEMCEYADETATIVEFLNRWITFAQSIISTLT

QVQLVQSGSELKKPGASVKVSCKASGYSLYGTSMHWVRQAPGQGLEWMGY ISPFTGRATYAQGFTGRFV
FSLDTSVSTAYLQISSLKAEDTAVYYCARDYDYRYYYAMDYWGQGTTVTVSSASTKGPSVFPLAPCSRS
TSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVD
HKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQF
NWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPR
EPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVD
KSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGKSGGGGSAPTSSS TKKTQLOLEHLLLALQMILNGIN

NYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKG
SETTEMCEYADETATIVEFLNRWITFCQSIISTLT

DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRFT
ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLQLEHLLLALOQMI LNGINNYKNPKLTEMLT
FKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADE
TATIVEFLNRWITFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRET
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYV
DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW
QEGNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLOLEHLLLALQMILNGINNYKNPKLTEM
LTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYA
DETATIVEFLNRWITFCQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVEPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGKAPASSSTKKTQLOQLEHLLLALOQMI LNGINNYKNP
KLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTE
MCEYADETATIVEFLNRWITFAQSIISTLT

CCAGGATGGTTCTTAGACTCCCCAGACAGGCCCTGGAACCCCCCCACCTTCTCCCCAGCCCTGCTCGTG
GTGACCGAAGGGGACAACGCCACCTTCACCTGCAGCTTCTCCAACACATCGGAGAGCTTCGTGCTAAAC
TGGTACCGCATGAGCCCCAGCAACCAGACGGACAAGCTGGCCGCCTTCCCCGAGGACCGCAGCCAGCCT
GGCCAGGACTGCCGCTTCCGTGTCACACAACTGCCCAACGGGCGTGACTTCCACATGAGCGTGGTCAGG
GCCCGGCGCAATGACAGCGGCACCTACCTCTGTGGGGCCATCTCCCTGGCCCCCAAGGCGCAGATCARA
GAGAGCCTGCGGGCAGAGCTCAGGGTGACAGAGAGAAGGGCAGAAGTGCCCACAGCCCACCCCAGCCCC
TCACCCAGGCCAGCCGGCCAGTTCCAA
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TABLE 29-continued

Sequences
SEQ ID
NO: Name Sequence
437 hPD-1 PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPEDRSQP
extracellular GODCRFRVTQLPNGRDFHMSVVRARRNDSGTYLCGAI SLAPKAQIKESLRAELRVTERRAEVPTAHPSP

438

439

440

441

442

443

444

445

446

447

448

domain HC

OMC. 1. B6-hIgG4
HC

OMC.1. Bé6-
hLambda LC
OMC.2. C6-hIgG4
HC

OMC.2.Cé6-
hLambda LC

OMC. 1. Dé6-hIgG4
HC

OMC.1.D6-
hLambda LC

D12-hIgG4 HC

Dl12-hLambda LC

G12-hIgG4 HC

Gl2-hLambda LC

pPCMV6 -hygro-
HA-cyno-PD-1
(1-185)

SPRPAGQFQ

EVQLLESGGGLVQPGGSLRLSCAASGFTESSNYMSWVRQAPGKGLEWVSAISSSGGTIFYADSVKGRET
ISRDNSKNTLYLOMNSLRAEDTAVYYCAKHKWNAVYYDGMDVWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLG

QSVLTQPPSASGTPGQRVTISCSGSNSNIGRNLVNWYQQLPGTAPKLLIYTIDQRPSGVPDRESGSKSG
TSASLVISGLQSEDEADYYCAAWDGS LNAWVFGGGTKLTVLGQPKAAPSVTLEPPSSEELQANKATLVC
LISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVE
KTVAPTECS

EVQLLESGGGLVQPGGSLRLSCTASGFTESSYEMOWVRQAPGKGLEWVLGITSSSSHIFYADSVKGRET
VSRDNSKNTLYLOMNSLRAEDTAVYYCTKDLNSYYGLDVWGQGTTVTVSSASTKGPSVFPLAPCSRSTS
ESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHK
PSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENW
YVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREP
QVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKS
RWQEGNVFSCSVMHEALHNHYTQKSLSLSLG

QSVMTQPPSASGTPGQRVTISCSGSTSNLGNNYVSWYQHLPGTAPKLLIYGNDQRPSGVPDRESGSKSG
TSASLAISGLQSDDEADYYCSSWDASLNVWVFGGGTKLTVLGQPKAAPSVTLEPPSSEELQANKATLVC
LISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVE
KTVAPTECS

EVQLLESGGGLVQPGGSLRLSCAASGFTFSDYYMSWVRQAPGKGLEWVSAISSSGGTIFYADSVKGRFI
ISRDNSKNTLYLOMNSLRAEDTAVYYCAKHKWNDVYYDAMDVWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLG

QSVLTQPPSASGTPGQRVTISCSGSNSNIGRNLVNWYQQLPGTAPKLLIYTVDQRPSGVPDRESGSKSG
TSASLAISGLASEDEADYYCAAWDSSLNSWVFGGGTKLTVLGQPKAAPSVTLEPPSSEELQANKATLVC
LISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVE
KTVAPTECS

DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRET
ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLG

QSVLTQPPSASGTPGQRVTISCSGNTSNIGRESVYWYQQLPGTAPKLLIYSNVORPSGVPDRESGSKSG
TSASLAISGLQSEDEADYYCGTWDDSLNGWVFGGGTKLTVLGQPKAAPSVTLEPPSSEELQANKATLVC
LISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVE
KTVAPTECS

DSLVESGGGLVQPGGSLRLSCAASGFTFDISAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRETI
SRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTAA
LGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTK
VDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGV
EVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTL
PPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT TPPVLDSDGSFFLYSRLTVDKSRWQEG
NVFSCSVMHEALHNHY TQKSLSLSLG

QSVLTQPPSASGTPGQRVTISCSGSTSNIGRESVYWYQQLPGTAPKLLIYLNSQRPSGVPDRESGSKSG
TSASLAISGLQSEDVADYYCGTWDDSLNGWVFGGGTKLTVLGQPKAAPSVTLEPPSSEELQANKATLVC
LISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVE
KTVAPTECS

aacaaaatattaacgcttacaatttecattegecattecaggetgegcaactgttgggaagggegategyg
tgcgggectettegetattacgecagetggegaaagggggatgtgetgcaaggegattaagttgggtaa
cgecagggtttteccagtcacgacgttgtaaaacgacggecagtgecaagetgatcetatacattgaate
aatattggcaattagccatattagtcattggttatatagcataaatcaatattggcetattggecattge
atacgttgtatctatatcataatatgtacatttatattggctcatgtccaatatgaccgecatgttgac
attgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagt
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TABLE 29-continued

Sequences

SEQ ID
NO:

Name

Sequence

tcecgegttacataacttacggtaaatggeccgectggetgaccgeccaacgacececgeccattgacgt
caataatgacgtatgttcccatagtaacgccaatagggactttecattgacgtcaatgggtggagtatt
tacggtaaactgeccacttggecagtacatcaagtgtatcatatgccaagtceegeccectattgacgtea
atgacggtaaatggecccgectggeattatgeccagtacatgaccttacgggactttectacttggeagt
acatctacgtattagtcategetattaccatggtgatgeggttttggeagtacaccaatgggegtggat
agcggtttgactcacggggatttecaagtetecaceccattgacgtcaatgggagtttgttttggeace
aaaatcaacgggactttccaaaatgtegtaataacccegececgttgacgcaaatgggeggtaggegty
tacggtgggaggtctatataagcagagetegtttagtgaacegtcagaattttgtaatacgactcacta
tagggeggecgggaattegtegactggatceggtacegaggagatetgecgecgegategeeggegege
cagatctcaagcettatggacatgegggtgecagecacaactteteggattactattgttatggetgegag
gtgcgegetgttatecttacgacgtgectgactacgecccaggatggttettagagtececagacagge
cctggaacgeccccaccttetecccagecctgetectggtgacegaaggggacaacgecacctteaccet
gcagcttetecaacgcateggagagettegtgetaaactggtacaggatgagecccagcaaccagacgg
acaagctggecgecttecccgaggacegecagecageceggecaggactgecgetteegtgtcacacgee
tgcccaacgggegtgacttecacatgagegtggtecagggeceggegcaatgacageggeacctacetet
gtggggccatcteectggeccccaaggegeagatcaaagagagectgegggeagagetcagggtgacag
agagaagggcagaagtgeccacageccaceccageccctcaccecaggecagecggecagttecaagece
tggtggttggtgtegtgggeggectgetgggeagectggtgetgetagtetgggtectggeegteatet
gctecegegecgecacaagggacaatagaagecaggegeacctgacgegttaageggeegeactegaggt
ttaaacggeccggecgeggteatagetgtttectgaacagatecegggtggeatecctgtgaceecteee
cagtgectetectggecctggaagttgecactecagtgeccaccagecttgtectaataaaattaagtt
gcatcattttgtctgactaggtgtecttetataatattatggggtggaggggggtggtatggagecaagg
ggcaagttgggaagacaacctgtagggectgeggggtctattgggaaccaagetggagtgecagtggeac
aatcttggetcactgeaatetecgectectgggttcaagegattetectgectecagecteccgagttgt
tgggattccaggecatgecatgaccaggctcagetaatttttgtttttttggtagagacggggtttcacca
tattggeccaggcetggtetecaactectaatectcaggtgatectaccecaccttggecteccaaattgetyy
gattacaggcgtgaaccactgeteccttecctgtecttetgattttaaaataactataccagecaggagg
acgtccagacacagecataggctacctggecatgeccaaceggtgggacatttgagttgettgettggea
ctgtecteteatgegttgggtecactecagtagatgectgttgaattgggtacgeggecagettggetgt
ggaatgtgtgtcagttagggtgtggaaagtceccaggetecccageaggecagaagtatgcaaageatge
atctcaattagtcagcaaccaggtgtggaaagtcecccaggetceccagcaggcagaagtatgcaaagea
tgcatctcaattagtcagcaaccatagtececgeccctaactecgeccatecegecectaactecgecca
gttccgeccatteteegecccatggetgactaattttttttatttatgecagaggeegaggeegectegg
cctetgagetattecagaagtagtgaggaggettttttggaggectaggettttgecaaaaagetecegy
gagcttgtatatccatttteggatctgatcaagagacacgtacgaccatgaaaaagectgaactcaceg
cgacgtetgttgagaagtttetgategaaaagttegacagegtetecgacctgatgeageteteggagy
gcgaagaatctegtgettteagettegatgtaggagggegtggatatgtectgegggtaaatagetgeg
ccgatggtttetacaaagategttatgtttateggeactttgecateggeegegetecegattecggaag
tgcttgacattggggaatttagegagagectgacctattgecatetecegecgtgcacagggtgtecacgt
tgcaagacctgectgaaaccgaactgeccgetgttetgecaaccggtcgeggaggecatggatgcaateg
ctgeggecgatcttagecagacgagegggtteggeccatteggacegecaaggaateggtcaatacacta
catggegtgattteatatgegegattgetgatecccatgtgtatcactggcaaactgtgatggacgaca
cegtecagtgegtecgtegegeaggetetegatgagetgatgetttgggecgaggactgececgaagtee
ggcacctegtgcacgeggattteggetecaacaatgtectgacggacaatggecgeataacageggtea
ttgactggagcgaggegatgtteggggatteccaatacgaggtegecaacatettettetggaggeegt
ggttggcttgtatggagcagcagacgegetacttegageggaggeateeggagettgecaggategecge
ggctcegggegtatatgetecgeattggtettgaccaactetatcagagettggttgacggecaattteg
atgatgcagcettgggegeagggtegatgegacgeaategtecgatecggagecgggactgtegggegta
cacaaatcgeccgeagaagegeggecgtetggacegatggetgtgtagaagtactegecgatagtggaa
accgacgecccageactegtecgagggecaaaggaatagetgeagegggactetggggttegaaatgace
gaccaagcgacgcccaacctgecatcacgagatttegattecacegecgecttetatgaaaggttggge
tteggaategttttecgggacgecggetggatgatectecagegeggggatetecatgetggagttette
gcccaccccaacttgtttattgcagettataatggttacaaataaagecaatageatcacaaatttcecaca
aataaagcatttttttcactgecattectagttgtggtttgtccaaactcatcaatgtatettatcatgte
tgtataccgtegacctctagetagagettggegtaatcatggtecatagetgtttectgtgtgaaattgt
tatccgetcacaattecacacaacatacgagecggaagcataaagtgtaaagectggggtgectaatga
gtgagctaactcacattaattgegttgegeteactgecegetttecagtegggaaacetgtegtgecag
ctgcattaatgaateggecaacgegeggggagaggeggtttgegtattgggegetetteegettectey
ctecactgactegetgegeteggtegtteggetgeggegageggtatcagetcactcaaaggeggtaata
cggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggcecagcaaaaggcecagg
aaccgtaaaaaggecgegttgetggegtttttecataggetecgeccecctgacgageatcacaaaaat
cgacgctcaagtcagaggtggegaaacccgacaggactataaagataccaggegttteccectggaage
tcectegtgegetetectgttecgacectgeegettaceggatacetgtecgectttetecctteggga
agegtggegetttetecatagetcacgetgtaggtatetcagtteggtgtaggtegttegetecaagety
ggctgtgtgcacgaacccccegttcagecegacegetgegecttateeggtaactategtettgagtee
aacccggtaagacacgacttategecactggeagecagecactggtaacaggattagcagagegaggtat
gtaggcggtgctacagagttettgaagtggtggectaactacggetacactagaagaacagtatttggt
atctgegetetgetgaagecagttacctteggaaaaagagttggtagetettgatecggcaaacaaace
accgetggtageggtggtttttttgtttgcaagecagecagattacgegecagaaaaaaaggatctcaagaa
gatcctttgatettttectacggggtetgacgetcagtggaacgaaaactcacgttaagggattttggte
atgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaa
agtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegate
tgtctatttegttecatecatagttgectgacteccegtegtgtagataactacgatacgggagggcetta
ccatectggecccagtgetgeaatgatacegegagacccacgetcaccggetecagatttatcagecaata
aaccagccagecggaagggecgagegecagaagtggtectgecaactttatecgectecatecagtetatt
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TABLE 29-continued

Sequences

SEQ ID
NO:

Name

Sequence

449

450

451

452

453

454

455

Abzlmod-hIgG4
HC

Abzlmod-hKappa
LC

Anti-hPD-1 #1-
hIgG4-Lé-hIL-2
(D20A/R38E) HC
Linker in
dashed
underline
hIL-2 in

italics

Anti-hPD-1 #1-
hKappa LC

OMC.1.B6-
hIgG4-Lé-hIL-2
(D20A/R38E) HC
Linker in
dashed
underline
hIL-2 in

italics

OMC.2.Cé6-
hIgG4-Lé-hIL-2
(D20A/R38E) HC
Linker in
dashed
underline
hIL-2 in

italics

OMC.1.D6-
hIgG4-Lé-hIL-2
(D20A/R38E) HC
Linker in
dashed

aattgttgeccgggaagctagagtaagtagttegecagttaatagtttgegcaacgttgttgecattget
acaggcategtggtgtcacgetegtegtttggtatggettecattcagetecggtteccaacgatcaagy
cgagttacatgatcccccatgttgtgecaaaaaageggttagetectteggtectecgategttgtcaga
agtaagttggecgeagtgttatcactecatggttatggecagcactgeataattcetettactgtecatgeca
tcegtaagatgettttetgtgactggtgagtactcaaccaagteattetgagaatagtgtatgeggega
ccgagttgetettgeceggegtcaatacgggataatacegegecacatagcagaactttaaaagtgete
atcattggaaaacgttctteggggegaaaactctcaaggatettacegetgttgagatecagttegaty
taacccactegtgeacccaactgatettcageatettttactttcaccagegtttetgggtgagecaaaa
acaggaaggcaaaatgccgcaaaaaagggaataagggegacacggaaatgttgaatactcatactette
ctttttcaatattattgaagcatttatcagggttattgtetcatgageggatacatatttgaatgtatt
tagaaaaataaacaaataggggttccgegeacattteccegaaaagtgcecacctgacgegecctgtage
ggcgcattaagegeggegggtgtggtggttacgegeagegtgacegetacacttgecagegecctageg
cecegetectttegetttetteccttectttetegecacgttegecggettteceegtcaagetetaaat
cgggggetecctttagggttecgatttagtgetttacggecacctegaccecaaaaaacttgattagggt
gatggttcacgtagtgggccategeectgatagacggtttttegeecctttgacgttggagtecacgtte
tttaatagtggactcttgttccaaactggaacaacactcaaccctateteggtetattettttgattta
taagggattttgeccgattteggectattggttaaaaaatgagctgatttaacaaaaatttaacgegaat
ttt

QVQLVQSGSELKKPGASVKVSCKASGYTFTSYAMHWVRQAPGQGLEWMGY ISPFTGRATYAQGFTGREV
FSLDTSVSTAYLQISSLKAEDTAVYYCARDYDYRYYYAMDYWGQGTTVTVSSASTKGPSVFPLAPCSRS
TSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVD
HKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQF
NWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPR
EPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVD
KSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLG

EIVLTQSPDFQSVTPKEKVTITCRASQSIPPQFLHWYQQKPDQSPKLLIKAASQRASGVPSRESGSGSG
TDFTLTINSLEAEDAATYYCHQFHSSPLTFGGGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLN
NFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVT
KSENRGEC

QVQLVESGGGVVQPGRSLRLDCKASGITF SNSGMHWVRQAPGKGLEWVAVIWYDGSKRYYADSVKGRET
ISRDNSKNTLFLOMNSLRAEDTAVYYCATNDDYWGQGTLVTVSSASTKGPSVEPLAPCSRSTSESTAAL
GCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKV
DKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVE
VHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLP
PSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGN
KSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGKSGGGGSAPTSSS TKKTQLOLEHLLLALQMILNGIN

EMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCE
YADETATIVEFLNRWITFCQSIISTLT

EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQAPRLLIYDASNRATGIPARESGSGSGT
DFTLTISSLEPEDFAVYYCQQSSNWPRTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNN
FYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK
SENRGEC

EVQLLESGGGLVQPGGSLRLSCAASGFTESSNYMSWVRQAPGKGLEWVSAISSSGGTIFYADSVKGRET
ISRDNSKNTLYLOMNSLRAEDTAVYYCAKHKWNAVYYDGMDVWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
VFSCSVMHEALHNHYTQKSLSLSLGKSGGGGSAPTSSS TKKTQLQLEHLLLALOQMI LNGINNYKNPKLT

NNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELK
GSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

EVQLLESGGGLVQPGGSLRLSCTASGFTFSSYEMOWVRQAPGKGLEWVLGITSSSSHIFYADSVKGRET
VSRDNSKNTLYLOMNSLRAEDTAVYYCTKDLNSYYGLDVWGQGTTVTVSSASTKGPSVEPLAPCSRSTS
ESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHK
PSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENW
YVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREP
QVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKS

RWQEGNVFSCSVMHEALHNHYTQKSLSLSLGKSGGGGSAPTSSSTKKTQLQLEHLLLALOMILNGINNY

KNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSE
TTFMCEYADETATIVEFLNRWITFCQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFSDYYMSWVRQAPGKGLEWVSAISSSGGTIFYADSVKGRFI
ISRDNSKNTLYLOMNSLRAEDTAVYYCAKHKWNDVYYDAMDVWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP



US 12,281,148 B2

TABLE 29-continued
Sequences
SEQ ID

NO: Name Sequence
underline REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
hIL-2 in RWQEGNVFSCSVMHEALHNHYTQKSLSLSLGKSGGGGSAPTSSS TKKTQLOLEHLLLALOMILNGINNY
italics NNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELK

GSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
456 D12-hIgG4-df- DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRFT

457

458

459

460

461

462

463

464

hIL-2
(D20A/R38E) HC
hIL-2 in
italics

G12-hIgG4-df-
hIL-2
(D20A/R38E) HC
hIL-2 in
italics

2H7-hIgG4-LE
HC

2H7-hIgG4 -LAGA
HC

OMC .2-A3-
hIgG4/A HC

oMC476pH7 -
hIgG4 HC

OMC476pB11.H7

LC

OMC476pBl1-

hIgG4 HC

OMC476pG10-
hIgG4 HC

ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVEPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLQLEHLLLALOQMI LNGINNYKNPKLTEMLT
FKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADE
TATIVEFLNRWITFCQSIISTLT

DSLVESGGGLVQPGGSLRLSCAASGFTFDISAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRETI
SRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTAA
LGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTK
VDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGV
EVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTL
PPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT TPPVLDSDGSFFLYSRLTVDKSRWQEG
NVFSCSVMHEALHNHY TQKSLSLSLGKAPTSSS TKKTQLOLEHLLLALOQMILNGINNYKNPKLTEMLTE
KFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADET
ATIVEFLNRWITFCQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLG

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLG

EVQLLESGGCLVQPGGSLRLSCAASGFTESDYYMSWVRQAPGKGLEWVSAISSSGGTIFYADSVKGRFI
ISRDNSKNTLYLOMNSLRAEDTAVYYCAKHKWNDVYYDAMDVWGQGTTVTVSSASTKGPSVEPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLG

DMQLVESGGGVVRPGESLRLSCTASGFTFSI SAMSWVRQAPGKGLEWVSAISGTAYSTYYADSVRGRET
ISRDNSKNTLYLOMNSLRAEDTAVYYCAKDNFFDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLG

QSVMTQPPSASGTPGQRVTISCSGVTSNIGSNSVYWYQQLPGTAPKLLIYLNSQRPSGVPDRESGSKSG
TSASLAISGLQSEDEADYYCGTWDDSLNGWVFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANKATLVC
LISDEYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVE
KTVAPTECS

DVQLVESGGGVVRPGESLRLSCTASGFTFSI SAMSWVRQAPGKGLEWVSAISGTAYSTYYADSVRGRET
ISRDNSKNTLYLOMNSLRAEDTAVYYCAKDNFFDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLG

DVQLVESGGGVVRPGGSLRLSCAASGFTFSIYAMSWVRQAPGEGLEWVSHISASGGSTYYADSVKGRFA
ISRDNSKNTLYLOMNSLRAEDTAVYYCTTNLGSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
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TABLE 29-continued

Sequences

SEQ ID

NO:

Name

Sequence

465

466

467

468

469

470

471

472

473

OMC476pH10-
hIgG4 HC

OMC476pG10.H10
LC

OMC476pE4 -
hIgG4 HC

OMC476pE4 LC

J110-hIgGl HC

J110-hKappa
LC

2H7-hIgGl-
LAGA-df-hIL-2
(T3A/D20A/R38E/
Cl25A) HC

hIL2 in

italics

2H7-hIgG4-LE-
df-hIL-2
(T3A/D20A/R38E/
C125A) HC

hIL-2 in
italics

2H7-hIgGl-
LAGA--df-hIL-2
(T3A/D20A/R38E/
Cl25A) HC

hIL-2 in
italics

VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLG

DVQLVESGGGVVRPGGSLRLSCAASGFTFSIYAVSWVRQAPGEGLEWVSHISASGGSTYYADSVKGRFA
ISRDNSKNTLYLOMNSLRAEDTAVYYCTTNLGSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLG

QSVLTQPPSASGTPGQRVTISCSGSYSDIGTNYVYWYQQLPGTAPKLLIFATDRRPSGVPDRESGSKSG
TSASLAISGLQSEDEADYYCGTWDDSLNVWVFGGGTKLTVLGQPKAAPSVTLEPPSSEELQANKATLVC
LISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVE
KTVAPTECS

DVQLVESGGGVVRPGESLRLSCAASGFTFSTDAMGWVRQAPGEGLEWVSLISGSGYSTYYADSVKGRFT
ISRDNSKNTLYLOMNSLTAEDTAVYYCAKNSLAFFDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENWYV
DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW
QEGNVFSCSVMHEALHNHYTQKSLSLSLG

QSVLTQPPSASGTPGQRVTISCSGGSSNIGRESVNWYQQLPGTAPKLLIYSTDRRPSGVPDRESGSKSG
TSASLAISGLQSEDEADYYCGTWDNDLNGWVFGGGTKLTVLGQPKAAPSVTLEPPSSEELQANKATLVC
LISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVE
KTVAPTECS

DVQLQESGPGLVKPSQSLSLTCTVTGHSITSDYAWNWIRQFPGDKLEWMGYISYSGYTTYNPSLKSRVS
ITRDTSKNQFFLQLNSVTTEDTATYFCARDLDYGPWFAYWGQGTLVTVSAASTKGPSVFPLAPSSKSTS
GGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVK
FNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTV
DKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

DIQMTQSPASLSASVGETVTLTCRASENIHNYLAWYQQKQGKSPQLLVYNVKTLADGVPSRFSGSGSGT
QYSLKINSLQPEDFGSYYCQHFWS SPWTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNN
FYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK
SENRGEC

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPSSK
STSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKAPASSS TKKTQLQLEHLLLALOMILNGINNY
KNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSE
TTFMCEYADETATIVEFLNRWITFAQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGKAPASSSTKKTQLOQLEHLLLALOQMI LNGINNYKNP
KLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTE
MCEYADETATIVEFLNRWITFAQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVEPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGKAPASSSTKKTQLOQLEHLLLALOQMI LNGINNYKNP
KLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTE
MCEYADETATIVEFLNRWITFAQSIISTLT
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TABLE 29-continued
Sequences
SEQ ID
NO: Name Sequence

474 2H7-hIgGl- EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
LAGA-df-hIL-2 ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPSSK
(T3A/R38E/I92K/ STSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVIVPSSSLGTQTYICNV
C125A) HC NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDP
hIL-2 in EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
italics GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKAPASSS TKKTQLQLEHLLLDLOMILNGINNY
KNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVKVLELKGSE

TTFMCEYADETATIVEFLNRWITFAQSIISTLT
475 2H7-hIgG4-LE- EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET

476

477

478

479

480

481

df-hIL-2
(T3A/R38E/192K/
Cl25A) HC

hIL-2 in
italics

2H7-hIgG4-
LAGA-df-hIL-2
(T3A/R38E/192K/
Cl25A) HC

hIL-2 in
italics

2H7-hIgGl-
LAGA-df-hIL-2
(T3A/R38E/D84K/
Cl25A) HC

hIL-2 in
italics

2H7-hIgG4-LE-
df-hIL-2
(T3A/R38E/D84K/
Cl25A) HC

hIL-2 in
italics

2H7-hIgG4-
LAGA-df-hIL-2
(T3A/R38E/D84K/
Cl25A) HC

hIL-2 in
italics

1H3-hIgG4-df-
hIL-2 (WT) HC
hIL-2 in
italics

1H3-hIgG4-L6-
hIL-2 (WT) HC
Linker in
dashed

ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGKAPASSSTKKTQLOQLEHLLLDLOMI LNGINNYKNP
KLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVKVLELKGSETTE
MCEYADETATIVEFLNRWITFAQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGKAPASSSTKKTQLOQLEHLLLDLOMI LNGINNYKNP
KLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVKVLELKGSETTE
MCEYADETATIVEFLNRWITFAQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPSSK
STSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKAPASSS TKKTQLQLEHLLLDLOMILNGINNY
KNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRKLISNINVIVLELKGSE
TTFMCEYADETATIVEFLNRWITFAQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVEPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGKAPASSSTKKTQLOQLEHLLLDLOMI LNGINNYKNP
KLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRKLISNINVIVLELKGSETTE
MCEYADETATIVEFLNRWITFAQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGKAPASSSTKKTQLOQLEHLLLDLOMI LNGINNYKNP
KLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRKLISNINVIVLELKGSETTE
MCEYADETATIVEFLNRWITFAQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRET
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYV
DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW
QEGNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLOLEHLLLDLOMILNGINNYKNPKLTRM
LTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYA
DETATIVEFLNRWITFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVEPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYV
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underline DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
hIL-2 in YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW
italics QEGNVFSCSVMHEALHNHYTQKSLSLSLGKSGGGGSAPTSSS TKKTQLOLEALLLDLOMI LNGINNYKN
PKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETT
FMCEYADETATIVEFLNRWITFCQSIISTLT
482 1H3-hIgG4 HC EVQLVESGGGLVQPGRSLKLSCAVSGFTESDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT

483

484

485

486

487

488

1H3-hKappa-df -
hIL-2 (WT) LC
hIL-2 in
italics

1H3-hKappa-Lé6-
hIL-2 (WT) LC
Linker in
dashed

underline
hIL-2 in
italics

1H3-hIgG4-L6-
hIL-2 (D20Y)
HC

Linker in
dashed
underline
hIL-2 in

italics

1H3-hIgG4-df-
hIL-2 (D20Y)
HC

hIL-2 in
italics

1H3-hIgGl-df-
hIL-2 (D20Y)
HC

hIL-2 in
italics

1H3-hIgG4-L6-
hIL-2
(D20A/R38P) HC
Linker in
dashed
underline
hIL-2 in

italics

ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENWYV
DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW
QEGNVFSCSVMHEALHNHYTQKSLSLSLG

DTVLTQSPALAVSPGERVTISCRASESVRTGVHWYQQKPGQQPKLLIYGASNLESGVPARFSGSGSGTD
FTLTIDPVEADDTATYFCQQSWNDPFTFGSGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNE
YPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKS
FNRGECAPTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTEKFYMPKKATELKHLQCLEEEL
KPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTL
T

DTVLTQSPALAVSPGERVTISCRASESVRTGVHWYQQKPGQQPKLLIYGASNLESGVPARFSGSGSGTD
FTLTIDPVEADDTATYFCQQSWNDPFTFGSGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNE
YPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKS
FNRGECSGGGGSAPTSSSTKKTQLOLEHLLLDLOMI LNGINNYKNPKLTRMLTFKFYMPKKATELKHLQ

CLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITECQ
SIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYV
DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW

QEGNVFSCSVMHEALHNHYTQKSLSLSLGKSGGGGSAPTSSS TKKTQLOLEALLLDLOMI LNGINNYKN

PKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETT
FMCEYADETATIVEFLNRWITFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENWYV
DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW
QEGNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLOLEHLLLYLOMILNGINNYKNPKLTRM
LTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYA
DETATIVEFLNRWITFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKAPTSSS TKKTQLOLEHLLLYLOMI LNGINNYKNPKL
TRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMC
EYADETATIVEFLNRWITFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENWYV
DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW

QEGNVFSCSVMHEALHNHYTQKSLSLSLGKSGGGGSAPTSSS TKKTQLOLEALLLDLOMI LNGINNYKN

PKLTPMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETT
FMCEYADETATIVEFLNRWITFCQSIISTLT
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489 1H3-hIgG4-Lé6- EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT

490

491

492

493

494

495

hIL-2
(D20A/R388) HC
Linker in
dashed
underline
hIL-2 in

italics

1H3-hIgG4-L6-
hIL-2
(D20A/R38D) HC
Linker in
dashed
underline
hIL-2 in

italics

1H3-hIgG4-L6-
hIL-2
(D20A/R38Q/
E95A) HC
Linker in
dashed
underline

hIL-2 in
italics

1H3-hIgG4-L6-
hIL-2
(D20A/F42H/
E95A) HC
Linker in
dashed
underline

hIL-2 in
italics

1H3-hIgG4-L6-
hIL-2
(R38D/I92D) HC
Linker in
dashed
underline
hIL-2 in

italics

1H3-hIgG4-L6-
hIL-2
(R38E/192D) HC
Linker in
dashed
underline
hIL-2 in

italics

1H3-hIgG4-L6-
hIL-2
(F42H/192D) HC
Linker in

ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENWYV
DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW

QEGNVFSCSVMHEALHNHYTQKSLSLSLGKSGGGGSAPTSSS TKKTQLOLEALLLDLOMI LNGINNYKN

PKLTSMLTEKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETT
FMCEYADETATIVEFLNRWITFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVEPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENWYV
DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW

QEGNVFSCSVMHEALHNHYTQKSLSLSLGKSGGGGSAPTSSS TKKTQLOLEALLLDLOMI LNGINNYKN

PKLTDMLTEKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETT
FMCEYADETATIVEFLNRWITFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVEPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENWYV
DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW

QEGNVFSCSVMHEALHNHYTQKSLSLSLGKSGGGGSAPTSSS TKKTQLOLEALLLDLOMI LNGINNYKN

PKLTOQMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLALKGSETT
FMCEYADETATIVEFLNRWITFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENWYV
DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW
QEGNVFSCSVMHEALHNHYTQKSLSLSLGKSGGGGSAPTSSS TKKTQLOLEALLLDLOMI LNGINNYKN

PKLTRMLTHKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLALKGSETT
FMCEYADETATIVEFLNRWITFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENWYV
DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW

QEGNVFSCSVMHEALHNHYTQKSLSLSLGKSGGGGSAPTSSS TKKTQLOLEALLLDLOMI LNGINNYKN

PKLTDMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVDVLELKGSETT
FMCEYADETATIVEFLNRWITFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRET
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVEPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENWYV
DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW

QEGNVFSCSVMHEALHNHYTQKSLSLSLGKSGGGGSAPTSSS TKKTQLOLEALLLDLOMI LNGINNYKN

PKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVDVLELKGSETT
FMCEYADETATIVEFLNRWITFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVEPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENWYV
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TABLE 29-continued
Sequences
SEQ ID

NO: Name Sequence
dashed DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
underline YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW
hIL-2 in QEGNVFSCSVMHEALHNHYTQKSLSLSLGKSGGGGSAPTSSS TKKTQLOLEALLLDLOMI LNGINNYKN
italics PKLTRMLTHKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVDVLELKGSETT

FMCEYADETATIVEFLNRWITFCQSIISTLT
496 1H3-hIgG4-Lé6- EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT

497

498

499

500

501

502

hIL-2
(D20A/R38E) HC
Linker in
dashed
underline
hIL-2 in

italics

1H3-hIgG4-L6-
hIL-2
(T3A/D20R/
R38E) HC
Linker in
dashed
underline

hIL-2 in
italics

1H3-hIgG4-L6-
hIL-2
(D20A/R38E/CL2
5A) HC

Linker in
dashed
underline

hIL-2 in
italics

1H3-hIgG4-L6-
hIL-2
(T3A/D20A/R38E/
Cl25A) HC
Linker in
dashed
underline

hIL-2 in
italics

1H3-hIgGl-Lé6-
hIL-2
(D20A/R38E) HC
Linker in
dashed
underline
hIL-2 in

italics

1H3-hIgGl-Lé6-
hIL-2
(T3A/D20A/R38E)
HC

Linker in
dashed
underline

hIL-2 in
italics

1H3-hIgGl-Lé-
hIL-2
(D20A/R38E/C12

ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVEPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENWYV
DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW
QEGNVFSCSVMHEALHNHYTQKSLSLSLGKSGGGGSAPTSSS TKKTQLOLEALLLDLOMI LNGINNYKN

PKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETT
FMCEYADETATIVEFLNRWITFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVEPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYV
DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW
QEGNVFSCSVMHEALHNHYTQKSLSLSLGKSGGGGSAPTSSS TKKTQLOLEALLLALOMI LNGINNYKN

PKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETT
FMCEYADETATIVEFLNRWITFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENWYV
DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW
QEGNVFSCSVMHEALHNHYTQKSLSLSLGKSGGGGSAPTSSS TKKTQLOLEHLLLALOMI LNGINNYKN

PKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETT
FMCEYADETATIVEFLNRWITFAQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENWYV
DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW
QEGNVFSCSVMHEALHNHYTQKSLSLSLGKSGGGGSAPTSSS TKKTQLOLEALLLALOMI LNGINNYKN

PKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETT
FMCEYADETATIVEFLNRWITFAQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMLNCEC

YKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGS
ETTEMCEYADETATIVEFLNRWITFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRET
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMLNCEC

YKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGS
ETTEMCEYADETATIVEFLNRWITFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
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TABLE 29-continued
Sequences
SEQ ID
NO: Name Sequence

5A) HC NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
Linker in WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
dashed PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
underline SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMLNCEC
hIL-2 in YKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNEHLRPRDLISNINVIVLELKGS
italics ETTEMCEYADETATIVEFLNRWITFAQSIISTLT

503

504

505

506

507

508

509

1H3-hKappa-df -
hiL-2
(D20A/R38E) LC
hIL-2 in
italics

1H3-hKappa-Lé6-
hiL-2
(D20A/R38E) LC
Linker in

dashed
underline
hIL-2 in
italics

OMC476pBl1-
hIgG4-df-hIL-2
(D20A/R38E) HC
hIL-2 in
italics

OMC476pE4 -
hIgG4-df-hIL-2
(D20A/R38E) HC
hIL-2 in
italics

OMC476pG10-
hIgG4-df-hIL-2
(D20A/R38E) HC
hIL-2 in
italics

OMC476pH10-
hIgG4-df-hIL-2
(D20A/R38E) HC
hIL-2 in
italics

A2-hIgG4-df-
hIL-2
(D20A/F42A) HC
hIL-2 in
italics

DTVLTQSPALAVSPGERVTISCRASESVRTGVHWYQQKPGQQPKLLIYGASNLESGVPARFSGSGSGTD
FTLTIDPVEADDTATYFCQQSWNDPFTFGSGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNE
YPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKS
FNRGECAPTSSSTKKTQLQLEHLLLALQMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEEL
KPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTL
T

DTVLTQSPALAVSPGERVTISCRASESVRTGVHWYQQKPGQQPKLLIYGASNLESGVPARFSGSGSGTD
FTLTIDPVEADDTATYFCQQSWNDPFTFGSGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNE
YPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKS
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKSGGGGSAPTSSSTKKTQLOLEHLLLALOMILNGINN

CLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITECQ
SIISTLT

DVQLVESGGGVVRPGESLRLSCTASGFTFSI SAMSWVRQAPGKGLEWVSAISGTAYSTYYADSVRGRFT
ISRDNSKNTLYLOMNSLRAEDTAVYYCAKDNFFDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLQLEHLLLALOQMI LNGINNYKNPKLTEMLT
FKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNEHLRPRDLISNINVIVLELKGSETTEMCEYADE
TATIVEFLNRWITFCQSIISTLT

DVQLVESGGGVVRPGESLRLSCAASGETESTDAMGWVRQAPGEGLEWVSLISGSGYSTYYADSVKGRET
ISRDNSKNTLYLOMNSLTAEDTAVYYCAKNSLAFFDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENWYV
DGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW
QEGNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLOLEHLLLALQMILNGINNYKNPKLTEM
LTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYA
DETATIVEFLNRWITFCQSIISTLT

DVQLVESGGGVVRPGGSLRLSCAASGFTFSIYAMSWVRQAPGEGLEWVSHISASGGSTYYADSVKGRFA
ISRDNSKNTLYLOMNSLRAEDTAVYYCTTNLGSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLQLEHLLLALOQMI LNGINNYKNPKLTEMLT
FKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADE
TATIVEFLNRWITFCQSIISTLT

DVQLVESGGGVVRPGGSLRLSCAASGFTFSIYAVSWVRQAPGEGLEWVSHISASGGSTYYADSVKGRFA
ISRDNSKNTLYLOMNSLRAEDTAVYYCTTNLGSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLQLEHLLLALOQMI LNGINNYKNPKLTEMLT
FKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADE
TATIVEFLNRWITFCQSIISTLT

DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRET
ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLQLEHLLLALOQMI LNGINNYKNPKLTRMLT
AKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADE
TATIVEFLNRWITFCQSIISTLT
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TABLE 29-continued
Sequences
SEQ ID
NO: Name Sequence
510 A2-hIgG4-df- DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRET

511

512

513

514

515

516

517

hIL-2
(D20A/F42S) HC
hIL-2 in
italics

A2-hIgG4-df-
hIL-2
(D20S/R38E) HC
hIL-2 in
italics

A2-hIgG4-df-
hIL-2
(F42A/N88R) HC
hIL-2 in
italics

A2-hIgG4-df-
hIL-2
(F421/192D) HC
hIL-2 in
italics

A2-hIgG4-df-
hIL-2
(F420/192D) HC
hIL-2 in
italics

A2-hIgG4-df-
hIL-2
(F42T/192D) HC
hIL-2 in
italics

A2-hIgG4-df-
hIL-2
(F42W/I92D) HC
hIL-2 in
italics

A2-hIgG4-df-
hIL-2
(R38E/D84K) HC
hIL-2 in
italics

ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVEPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLQLEHLLLALOQMI LNGINNYKNPKLTRMLT
SKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADE
TATIVEFLNRWITFCQSIISTLT

DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRFT
ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLQLEHLLLS LOMI LNGINNYKNPKLTEMLT
FKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADE
TATIVEFLNRWITFCQSIISTLT

DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRFT
ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLQLEHLLLDLOMI LNGINNYKNPKLTRMLT
AKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISRINVIVLELKGSETTEMCEYADE
TATIVEFLNRWITFCQSIISTLT

DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRET
ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLQLEHLLLDLOMI LNGINNYKNPKLTRMLT
IKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADE
TATIVEFLNRWITFCQSIISTLT

DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRFT
ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLQLEHLLLDLOMI LNGINNYKNPKLTRMLT
QKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADE
TATIVEFLNRWITFCQSIISTLT

DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRET
ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLQLEHLLLDLOMI LNGINNYKNPKLTRMLT
TKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADE
TATIVEFLNRWITFCQSIISTLT

DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRET
ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLQLEHLLLDLOMI LNGINNYKNPKLTRMLT
WKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVDVLELKGSETTEMCEYADE
TATIVEFLNRWITFCQSIISTLT

DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRFT
ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT



US 12,281,148 B2

183 184

TABLE 29-continued

Sequences

SEQ ID

NO:

Name

Sequence

518

519

520

521

522

523

524

525

A2-hIgG4-df-
hIL-2
(R38E/192K) HC
hIL-2 in
italics

C51E6-5-hIgG4-
df-hIL-2
(D20A/R38E) HC
hIL-2 in
italics

C51E6-5-hIgG4-
LE-df-hIL-2
(T3A/D20A/R38E/
Cl25A) HC

hIL-2 in
italics

C51E6-5-hIgG4-
LAGA-df-hIL-2
(T3A/D20A/R38E/
Cl25A) HC

hIL-2 in
italics

1H3-hIgGl-
LAGA-L6-hIL-2
(T3A/D20A/R38E/
C1254)

2A3-hKappa LC

1H9-hIgG4-df-
hIL-2
(D20A/R38E) HC
hIL-2 in
italics

1H9-hkappa LC

LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLQLEHLLLDLOMI LNGINNYKNPKLTEMLT
FKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRKLISNINVIVLELKGSETTEMCEYADE
TATIVEFLNRWITFCQSIISTLT

DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRFT
ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVEPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLQLEHLLLDLOMI LNGINNYKNPKLTEMLT
FKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVKVLELKGSETTEMCEYADE
TATIVEFLNRWITFCQSIISTLT

QVQLVQSGSELKKPGASVKVSCKASGYSLYGTSMHWVRQAPGQGLEWMGY ISPFTGRATYAQGFTGREV
FSLDTSVSTAYLQISSLKAEDTAVYYCARDYDYRYYYAMDYWGQGTTVTVSSASTKGPSVFPLAPCSRS
TSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVD
HKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQF
NWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPR
EPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVD
KSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGKAPTSSSTKKTQLOLEHLLLALQMILNGINNYKNPK
LTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEM
CEYADETATIVEFLNRWITFCQSIISTLT

QVQLVQSGSELKKPGASVKVSCKASGYSLYGTSMHWVRQAPGQGLEWMGY ISPFTGRATYAQGFTGREV
FSLDTSVSTAYLQISSLKAEDTAVYYCARDYDYRYYYAMDYWGQGTTVTVSSASTKGPSVFPLAPCSRS
TSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVD
HKPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQF
NWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPR
EPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVD
KSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGKAPASSSTKKTQLOLEHLLLALOQMILNGINNYKNPK
LTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEM
CEYADETATIVEFLNRWITFAQSIISTLT

QVQLVQSGSELKKPGASVKVSCKASGYSLYGTSMHWVRQAPGQGLEWMGY ISPFTGRATYAQGFTGREV
FSLDTSVSTAYLQISSLKAEDTAVYYCARDYDYRYYYAMDYWGQGTTVTVSSASTKGPSVEPLAPCSRS
TSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVD
HKPSNTKVDKRVESKYGPPCPPCPAPEFAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQF
NWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPR
EPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVD
KSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGKAPASSSTKKTQLOLEHLLLALOQMILNGINNYKNPK
LTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEM
CEYADETATIVEFLNRWITFAQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLIVLHQDWINGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKI TPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSAPASS STKKTQLOLEHLLLALQMI LNGINN
YKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVINLAQSKNFHLRPRDLISNINVIVLELKGS
ETTFMCEYADETATIVEFLNRWITFAQSIISTLT

EIVLTQSPGTLSLSPGERATLSCRASQSIGRSFLAWYQQKPGQAPRLLIYDASTRAADIPARFSGSGSG
TDFTLTISSLEPEDFAVYYCQQYYDWPPLSFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLL
NNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPV
TKSENRGEC

EVQLLESGGGLVQPGGSLRLSCVGSGFNLKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNSLRAEDTAVYYCAKYTRGSYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGKAPTSSSTKKTQLOQLEHLLLALOQMI LNGINNYKNP
KLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTE
MCEYADETATIVEFLNRWITFCQSIISTLT

EIVLTQSPGTLSLSPGERATLSCRASQSIGRSFLAWYQQKPGQAPRLLIYDASTRAADIPDRESGSGSG
TDFTLTINRLEPEDFAVYYCQQYYDWPPLTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLL
NNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPV
TKSENRGEC
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TABLE 29-continued
Sequences
SEQ ID
NO: Name Sequence
526 1D5-hIgG4-df- EVQLLESGGGLVQPGGSLRLSCVGSGENFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET

527

528

529

530

531

532

533

hIL-2
(D20A/R38E) HC
hIL-2 in
italics

1D5-hKappa LC

1D5-hIgG4-LE-
df-hIL-2
(T3A/D20A/R38E/
Cl25A) HC

hIL-2 in
italics

1D5-hIgG4-
LAGA-df-hIL-2
(T3A/D20A/R38E/
Cl25A) HC

hIL-2 in
italics

2H7-hIgGl-df-
hIL-2
(T3A/D20A/R38E/
Cl25A) HC

hIL-2 in
italics

2H7-hIgGl-LE-
df-hIL-2
(T3A/D20A/R38E/
Cl25A) HC

hIL-2 in
italics

H7-767 HC

2H7-hIgGl-LE-
df-hIL-2
(T3A/R38E/D84K/
Cl25A) HC

hIL-2 in
italics

ISRDNSKNTLYLOMNSLRAEDTAVYYCAKYTRGSYFYDAMDVWGQGTTVTVSSASTKGPSVEPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGKAPTSSSTKKTQLOQLEHLLLALOQMI LNGINNYKNP
KLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTE
MCEYADETATIVEFLNRWITFCQSIISTLT

EIVLTQSPGTLSLSPGERATLSCRASQSIGRSFLAWYQQKPGQAPRLLIYDASTRATDIPDRESGSGSG
TEFTLTISSLQSEDFAVYYCQQYYDWPPLTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLL
NNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPV
TKSENRGEC

EVQLLESGGGLVQPGGSLRLSCVGSGENFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNSLRAEDTAVYYCAKYTRGSYFYDAMDVWGQGTTVTVSSASTKGPSVEPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGKAPASSSTKKTQLOQLEHLLLALOQMI LNGINNYKNP
KLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTE
MCEYADETATIVEFLNRWITFAQSIISTLT

EVQLLESGGGLVQPGGSLRLSCVGSGENFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNSLRAEDTAVYYCAKYTRGSYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGKAPASSSTKKTQLOQLEHLLLALOQMI LNGINNYKNP
KLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTE
MCEYADETATIVEFLNRWITFAQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPSSK
STSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKAPASSS TKKTQLQLEHLLLALOMILNGINNY
KNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSE
TTFMCEYADETATIVEFLNRWITFAQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPSSK
STSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELEGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKAPASSS TKKTQLQLEHLLLALOMILNGINNY
KNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSE
TTFMCEYADETATIVEFLNRWITFAQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKSYAMHWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNSLRAEDTAVYYCAKYDRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPSSK
STSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKDTIMISRTPEVTCVVVDVSHEDP
EVKENWYVDGVEVHNAKIKPREEQYNSTYRVVSVLTVLHQDWINGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVESCSVMHEALHNHYTQKS ISLSPGKAPASSSTKKTQLOLEHLLLALQMILNGINNY
KNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHIRPRDLISNINVIVLELKGSE
TTFMCEYADETATIVEFLNRWITFAQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPSSK
STSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELEGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKAPASSS TKKTQLQLEHLLLDLOMILNGINNY
KNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRKLISNINVIVLELKGSE
TTFMCEYADETATIVEFLNRWITFAQSIISTLT
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TABLE 29-continued
Sequences
SEQ ID
NO: Name Sequence
534 2H7-hIgG4-df- EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET

535

536

537

538

539

540

hIL-2
(T3A/R38E/D84K/
Cl25A) HC

hIL-2 in
italics

2H7-hIgGl-df-
hIL-2
(T3A/R38E/192K/
Cl25A) HC

hIL-2 in
italics

2H7-hIgGl-LE-
df-hIL-2
(T3A/R38E/192K/
Cl25A) HC

hIL-2 in
italics

2H7-hIgG4-df-
hIL-2
(T3A/R38E/192K/
Cl25A) HC

hIL-2 in
italics

2H7-hIgGl-
LAGA-df-hIL2
(T3A/D20S/R38E/
Cl25A) HC

hIL-2 in
italics

2H7-hIgGl-
LAGA-df-hIL2
(T3A/R38E/D84F/
Cl25A) HC

hIL-2 in
italics

2H7-hIgGl-
LAGA-df-hIL2
(T3A/R38E/I92R/
C125A) HC

hIL-2 in
italics

ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVEPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGKAPASSSTKKTQLOQLEHLLLDLOMI LNGINNYKNP
KLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRKLISNINVIVLELKGSETTE
MCEYADETATIVEFLNRWITFAQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPSSK
STSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKAPASSS TKKTQLQLEHLLLDLOMILNGINNY
KNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVKVLELKGSE
TTFMCEYADETATIVEFLNRWITFAQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPSSK
STSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELEGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKAPASSS TKKTQLQLEHLLLDLOMILNGINNY
KNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVKVLELKGSE
TTEMCEYADETATIVEFLNRWITFAQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVEPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGKAPASSSTKKTQLOQLEHLLLDLOMI LNGINNYKNP
KLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVKVLELKGSETTF
MCEYADETATIVEFLNRWITFAQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPSSK
STSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKAPASSS TKKTQLQLEHLLLSLOMILNGINNY
KNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSE
TTEMCEYADETATIVEFLNRWITFAQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPSSK
STSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKAPASSS TKKTQLQLEHLLLDLOMILNGINNY
KNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRFLISNINVIVLELKGSE
TTFMCEYADETATIVEFLNRWITFAQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPSSK
STSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKAPASSS TKKTQLQLEHLLLDLOMILNGINNY
KNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVRVLELKGSE
TTFMCEYADETATIVEFLNRWITFAQSIISTLT
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TABLE 29-continued
Sequences
SEQ ID
NO: Name Sequence
541 2H7-hIgGl- EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
LAGA-df-hIL2 ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPSSK
(T3A/R38E/I92E/ STSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVIVPSSSLGTQTYICNV
C125A) HC NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDP
hIL-2 in EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
italics GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKAPASSS TKKTQLQLEHLLLDLOMILNGINNY
KNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVEVLELKGSE
TTFMCEYADETATIVEFLNRWITFAQSIISTLT
542 2H7-hIgGl- EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
LAGA-df-hIL2 ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPSSK
(T3A/R38E/192S/ STSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
C125A) HC NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDP
hIL-2 in EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
italics GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKAPASSS TKKTQLQLEHLLLDLOMILNGINNY
KNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVSVLELKGSE
TTFMCEYADETATIVEFLNRWITFAQSIISTLT
543 2H7-hIgGl- EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
LAGA-df-hIL2 ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPSSK
(T3A/R38E/I92D/ STSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
C125A) HC NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDP
hIL-2 in EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
italics GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKAPASSS TKKTQLQLEHLLLDLOMILNGINNY
KNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVDVLELKGSE
TTFMCEYADETATIVEFLNRWITFAQSIISTLT
544 2H7-hIgGl- EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
LAGA-df-hIL2 ISRDNSKNTLYLOMNNLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPSSK
(T3A/H16E/R38E/ STSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVIVPSSSLGTQTYICNV
C125A) HC NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDP
hIL-2 in EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
italics GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKAPASSS TKKTQLQLEELLLDLOMILNGINNY
KNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSE
TTFMCEYADETATIVEFLNRWITFAQSIISTLT
545 1H3-hIgGl-Lé6- EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT

546

547

hIL-2
(T3A/D20A/R38E/
Cl25A) HC
Linker in
dashed
underline

hIL-2 in
italics

1H3-hIgGl-
LAGA-df-hIL-2
(T3A/D20A/R38E/
C125A) HC

hIL-2 in
italics

C51E6-5-
hIgG4/k-LE HC

ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMLNCEC

YKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGS
ETTEMCEYADETATIVEFLNRWITFAQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKAPASSS TKKTQLOLEHLLLALQMI LNGINNYKNPKL
TEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMC
EYADETATIVEFLNRWITFAQSIISTLT

QVQLVQSGSELKKPGASVKVSCKASGYSLYGTSMHWVRQAPGQGLEWMGY ISPFTGRATYAQGFTGREV
FSLDTSVSTAYLQISSLKAEDTAVYYCARDYDYRYYYAMDYWGQGTTVTVSSASTKGPSVFPLAPCSRS
TSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVD
HKPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQF
NWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPR
EPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVD
KSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLG
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TABLE 29-continued
Sequences
SEQ ID
NO: Name Sequence
548 C51E6-5- QVQLVQSGSELKKPGASVKVSCKASGYSLYGTSMHWVRQAPGQGLEWMGY ISPFTGRATYAQGFTGREV

549

550

551

552

553

554

555

hIgG4/k-LAGA
HC

C51E6-5-
hIgG4/k-LEPG
HC

C51E6-5-
hIgG4/k-df-
hIL-2
(T3A/D20A/R38E/
Cl25A) HC

hIL-2 in
italics

C51E6-5-
hIgG4/k-LEPG-
hIL-2
(T3A/D20A/R38E/
Cl25A) HC

hIL-2 in
italics

A2-hIgG4/k-LE
HC

A2-hIgG4/k-
LAGA HC

A2-hIgG4/k-
LEPG HC

A2-hIgG4/k-df-
hIL-2
(T3A/D20A/R38E/
Cl25A) HC

hIL-2 in
italics

FSLDTSVSTAYLQISSLKAEDTAVYYCARDYDYRYYYAMDYWGQGTTVTVSSASTKGPSVEPLAPCSRS
TSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVD
HKPSNTKVDKRVESKYGPPCPPCPAPEFAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQF
NWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPR
EPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVD
KSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLG

QVQLVQSGSELKKPGASVKVSCKASGYSLYGTSMHWVRQAPGQGLEWMGY ISPFTGRATYAQGFTGREV
FSLDTSVSTAYLQISSLKAEDTAVYYCARDYDYRYYYAMDYWGQGTTVTVSSASTKGPSVFPLAPCSRS
TSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVD
HKPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQF
NWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLGSSIEKTISKAKGQPR
EPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVD
KSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLG

QVQLVQSGSELKKPGASVKVSCKASGYSLYGTSMHWVRQAPGQGLEWMGY ISPFTGRATYAQGFTGREV
FSLDTSVSTAYLQISSLKAEDTAVYYCARDYDYRYYYAMDYWGQGTTVTVSSASTKGPSVEPLAPCSRS
TSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVD
HKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQF
NWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPR
EPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVD
KSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGKAPASSSTKKTQLOLEHLLLALOQMILNGINNYKNPK
LTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEM
CEYADETATIVEFLNRWITFAQSIISTLT

QVQLVQSGSELKKPGASVKVSCKASGYSLYGTSMHWVRQAPGQGLEWMGY ISPFTGRATYAQGFTGRFV
FSLDTSVSTAYLQISSLKAEDTAVYYCARDYDYRYYYAMDYWGQGTTVTVSSASTKGPSVEPLAPCSRS
TSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVD
HKPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQF
NWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLGSSIEKTISKAKGQPR
EPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVD
KSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGKAPASSSTKKTQLOLEHLLLALOQMILNGINNYKNPK
LTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEM
CEYADETATIVEFLNRWITFAQSIISTLT

DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRFT
ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVEPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFeGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLG

DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRFT
ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFaGaPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLG

DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRET
ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFeGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLgSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLG

DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRET
ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLGKAPASSSTKKTQLQLEHLLLALOQMI LNGINNYKNPKLTEMLT
FKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADE
TATIVEFLNRWITFAQSIISTLT
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TABLE 29-continued
Sequences
SEQ ID
NO: Name Sequence
556 A2-hIgG4/k-LE- DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRET

557

558

559

560

561

562

563

df-hIL-2
(T3A/D20A/R38E/
C125A) HC

hIL-2 in
italics

A2-hIgG4/k-
LAGA-df-hIL-2
(T3A/D20A/R38E/
Cl25A) HC

hIL-2 in
italics

A2-hIgG4/k-
LEPG-df-hIL-2
(T3A/D20A/R38E/
C125A) HC

hIL-2 in
italics

Anti-hPD-1 #1
HC

Anti-CD20-
hIgGl/k HC

Anti-CD20-
hIgGl/k-LAGA
HC

Anti-CD20-
hKappa LC

1H3-hIgGl-
LAGA-df-hIL-2
(T3A/C125A) HC
hIL-2 in
italics

ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFEGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLGKAPASSSTKKTQLQLEHLLLALOQMI LNGINNYKNPKLTEMLT
FKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADE
TATIVEFLNRWITFAQSIISTLT

DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRET
ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLGKAPASSSTKKTQLQLEHLLLALOQMI LNGINNYKNPKLTEMLT
FKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADE
TATIVEFLNRWITFAQSIISTLT

DVQLVESGGGLVQPGGSLRLSCAASGFTFDI SAMSWVRQAPGKGLEWVSTISGSAYSTYYADSVKGRFT
ISRDNSKSTLYLOMNSLRAEDTAVYYCAREIFSDYWGLGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLGSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLGKAPASSSTKKTQLQLEHLLLALOQMI LNGINNYKNPKLTEMLT
FKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNEHLRPRDLISNINVIVLELKGSETTEMCEYADE
TATIVEFLNRWITFAQSIISTLT

QVQLVESGGGVVQPGRSLRLDCKASGITF SNSGMHWVRQAPGKGLEWVAVIWYDGSKRYYADSVKGRET
ISRDNSKNTLFLOMNSLRAEDTAVYYCATNDDYWGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAAL
GCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKV
DKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQENWYVDGVE
VHNAKTKPREEQFNSTYRVVSVLIVLHQDWINGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLP
PSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGN
VFSCSVMHEALHNHYTQKSLSLSLG

QVOLQQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTPGRGLEWIGAIYPGNGD TSYNQKEKGKAT
LTADKSSSTAYMQLSSLTSEDSAVYYCARSTYYGGDWYFNVWGAGT TVTVSAASTKGPSVFPLAPSSKS
TSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVN
HKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNS TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT TPPVLDSDGSFFLYSKL
TVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

QVOLQQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTPGRGLEWIGAIYPGNGD TSYNQKEKGKAT
LTADKSSSTAYMQLSSLTSEDSAVYYCARSTYYGGDWYFNVWGAGT TVTVSAASTKGPSVFPLAPSSKS
TSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVN
HKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNS TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT TPPVLDSDGSFFLYSKL
TVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPG

QIVLSQSPAILSASPGEKVTMTCRASSSVSYIHWFQQKPGSSPKPWIYATSNLASGVPVRESGSGSGTS
YSLTISRVEAEDAATYYCQOWTSNPPTFGGGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNE
YPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKS
ENRGEC

EVQLVESGGGLVQPGRSLKLSCAVSGFTESDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKAPASSS TKKTQLOLEHLLLDLOMI LNGINNYKNPKL
TRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMC
EYADETATIVEFLNRWITFAQSIISTLT
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TABLE 29-continued
Sequences
SEQ ID
NO: Name Sequence
564 anti-mPD-1 EVQLQESGPGLVKPSQSLSLTCSVTGYSITSSYRWNWIRKFPGNRLEWMGYINSAGISNYNPSLKRRIS

565

566

567

568

569

570

571

RMP1-14
mIgG2b-N297A
HC

anti-mPD-1
RMP1-14
mIgG2b-N297A-
L6-hIL-2
(F42K/Y45R/
V69R) HC
linker in

dashed
underline
hIL-2 in
italics

anti-mPD-1
RMP1-14 mKappa
LC

anti-mPD-1
RMP1-30
mIgG2b-N297A
HC

anti-mPD-1
RMP1-30 mKappa
LC

anti-mPD-1
RMP1-30
mIgG2b-N297A-
L6-hIL-2
(F42K/Y45R/
V69R) HC
linker in

dashed
underline
hIL-2 in
italics

anti-KLH-C3-
mIgG2b-N297A-
L6-hIL-2
(F42K/Y45R/
V69R) HC
linker in
dashed

underline
hIL-2 in
italics

KLH-C3-mKappa
LC

ITRDTSKNQFFLQVNSVTTEDAATYYCARSDNMGT TPFTYWGQGTLVTVSSAKTTPPSVYPLAPGCGDT
TGSSVTLGCLVKGYFPESVTVTWNSGSLSSSVHTFPALLQSGLYTMSSSVTVPSSTWPSQTVTCSVAHP
ASSTTVDKKLEPSGPISTINPCPPCKECHKCPAPNLEGGPSVFIFPPNIKDVLMISLTPKVTCVVVDVS
EDDPDVQISWFVNNVEVHTAQTQTHREDYASTIRVVSTLPIQHQDWMSGKEFKCKVNNKDLPSPIERTI
SKIKGLVRAPQVYILPPPAEQLSRKDVSLTCLVVGENPGDISVEWT SNGHTEENYKDTAPVLDSDGSYF
IYSKLNMKTSKWEKTDSFSCNVRHEGLKNYYLKKTISRSPGK

EVQLQESGPGLVKPSQSLSLTCSVTGYSITSSYRWNWIRKFPGNRLEWMGYINSAGISNYNPSLKRRIS
ITRDTSKNQFFLQVNSVTTEDAATYYCARSDNMGT TPFTYWGQGTLVTVSSAKTTPPSVYPLAPGCGDT
TGSSVTLGCLVKGYFPESVTVTWNSGSLSSSVHTFPALLQSGLYTMSSSVTVPSSTWPSQTVTCSVAHP
ASSTTVDKKLEPSGPISTINPCPPCKECHKCPAPNLEGGPSVFIFPPNIKDVLMISLTPKVTCVVVDVS
EDDPDVQISWFVNNVEVHTAQTQTHREDYASTIRVVSTLPIQHQDWMSGKEFKCKVNNKDLPSPIERTI
SKIKGLVRAPQVYILPPPAEQLSRKDVSLTCLVVGENPGDISVEWT SNGHTEENYKDTAPVLDSDGSYF
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKSGGGGSAPASSSTKKTQLOLEHLLLALOMILNGINN

OMILNGINNYKNPKLTRMLTKKERMPKKATELKHLQCLEEELKPLEERLNLAQSKNFHLRPRDLISNIN
VIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

DIVMTQGTLPNPVPSGESVSITCRSSKSLLYSDGKTYLNWYLQRPGQSPQLLIYWMSTRASGVSDRESG
SGSGTDFTLKISGVEAEDVGIYYCQQGLEFPTFGGGTKLELKRADAAPTVSIFPPSSEQLTSGGASVVC
FLNNFYPKDINVKWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTS
PIVKSENRNEC

EVQLVESGGGLVQPGRSLKLSCAASGFTFGDYSMAWVRQAPKRGLEWVANIIYDGSRTFYRDSVKGRFEFT
ISRDNAKPTLYLOMDSLRPEDTATYYCATHNYPGYAMEAWGQGTSVTVSSAKTTPPSVYPLAPGCGDTT
GSSVTLGCLVKGYFPESVTVTWNSGSLSSSVHTFPALLQSGLYTMSSSVTVPSSTWPSQTVTCSVAHPA
SSTTVDKKLEPSGPISTINPCPPCKECHKCPAPNLEGGPSVFIFPPNIKDVLMISLTPKVTCVVVDVSE
DDPDVQISWFVNNVEVHTAQTQTHREDYASTIRVVSTLP IQHQDWMSGKEFKCKVNNKDLPSPIERTIS
KIKGLVRAPQVYILPPPAEQLSRKDVSLTCLVVGENPGDISVEWTSNGHTEENYKDTAPVLDSDGSYFI
YSKLNMKTSKWEKTDSFSCNVRHEGLKNYYLKKTISRSPGK

DTVLTQSPALPVSLGQRVNISCRATKSVSRYVHWYQQKSGQQPRLLIYTTSNLESGVPSRFSGSGSGTD
FTLTIDPVEADDIANYYCQQSNEIPYTFGAGTKLELKRADAAPTVSIFPPSSEQLTSGGASVVCELNNE
YPKDINVKWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVKS
ENRNEC

EVQLVESGGGLVQPGRSLKLSCAASGFTFGDYSMAWVRQAPKRGLEWVANITYDGSRTFYRDSVKGRFEFT
ISRDNAKPTLYLOMDSLRPEDTATYYCATHNYPGYAMEAWGQGTSVTVSSAKTTPPSVYPLAPGCGDTT
GSSVTLGCLVKGYFPESVTVTWNSGSLSSSVHTFPALLQSGLYTMSSSVTVPSSTWPSQTVTCSVAHPA
SSTTVDKKLEPSGPISTINPCPPCKECHKCPAPNLEGGPSVFIFPPNIKDVLMISLTPKVTCVVVDVSE
DDPDVQISWFVNNVEVHTAQTQTHREDYASTIRVVSTLP IQHQDWMSGKEFKCKVNNKDLPSPIERTIS
KIKGLVRAPQVYILPPPAEQLSRKDVSLTCLVVGENPGDISVEWTSNGHTEENYKDTAPVLDSDGSYF

IYSKLNMKTSKWEKTDSFSCNVRHEGLKNYYLKKTISRSPGKSGGGGSAPTSSSTKKTQLOLEHLLLDL

MILNGINNYKNPKLTRMLTKKFrMPKKATELKHLQCLEEELKPLEErLNLAQSKNFHLRPRDLISNINV
IVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

EVQLVGSGGGLVQPGGSLKLSCAASGFTFSDFYMAWVRQAPTKGLEWVASISTGGGNTHYRDSVKGRFET
ISRDNAKSTLYLOMDSLRSEETATYYCARLLSTISTPFDYWGQGVIVTVSSAKTTPPSVYPLAPGCGDT
TGSSVTLGCLVKGYFPESVTVTWNSGSLSSSVHTFPALLQSGLYTMSSSVTVPSSTWPSQTVTCSVAHP
ASSTTVDKKLEPSGPISTINPCPPCKECHKCPAPNLEGGPSVFIFPPNIKDVLMISLTPKVTCVVVDVS
EDDPDVQISWFVNNVEVHTAQTQTHREDYASTIRVVSTLPIQHQDWMSGKEFKCKVNNKDLPSPIERTI
SKIKGLVRAPQVYILPPPAEQLSRKDVSLTCLVVGENPGDISVEWT SNGHTEENYKDTAPVLDSDGSYF
IYSKLNMKTSKWEKTDSFSCNVRHEGLKNYYLKKTISRSPGKSGGGGSAPTSSSTKKTQLOLEHLLLDL

OMILNGINNYKNPKLTRMLTKKFrMPKKATELKHLQCLEEELKPLEEr LNLAQSKNFHLRPRDLISNIN
VIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

DVVLIQSPTTLSVTPGETVSLSCRASHSVGTNLHWYQORTNESPSLLIKYSSHSTSGIPSRESATGSGT
DFTLNISNVEFDDVASYFCQQSQKWPLTFGSGTKLEIKRADAAPTVSIFPPSSEQLTSGGASVVCELNN
FYPKDINVKWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVK
SENRNEC
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TABLE 29-continued

Sequences
SEQ ID
NO: Name Sequence
572 2D12-hIgGl-Lé6- EVQLQQOSGPELVKPGASVKISCKTSGYTFTEYTMHWVKQSHGKSLEWIGGINPNNGGTTYNQKFKGKAT

573

574

575

576

577

578

579

580

hIL-2 HC
linker in
dashed
underline
hIL-2 in
italics

2D12-hKappa LC

hIL-2
F42A/Y45A/L72G

hIL-2
H16A/F42A

1H9-hIgG4 HC

1D5-hIgG4 HC

Anti-hPD-1 #2
HC

Anti-hPD-1 #2
LC

human PD-1
receptor
lentiviral
vector

LTVDKSSSTAYMELRSLTSQDSAVYYCARDYYRYGHYYAMDYWGQGTSVTVSSASTKGPSVFPLAPSSK
STSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
YSKLNMKTSKWEKTDSFSCNVRHEGLKNYYLKKTISRSPGKSGGGGSAPTSSSTKKTQLOLEHLLLDLQ

NGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVL
ELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

QIVLTQSPAIMSASPGEKVTMTCSVSSSVREMHWYQQKSGTSPKRWIYDTSKLASGVPARFSGSGSGTS
YSLTISSMEAEDAATYYCQOWSSNPPTFGGGTKLKIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNE
YPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKS
FNRGEC

APTSSSTKKTQLOQLEHLLLDLOMILNGINNYKNPKLTRMLTAKFAMPKKATELKHLQCLEEELKPLEEV
LNGAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLQLEALLLDLOMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

EVQLLESGGGLVQPGGSLRLSCVGSGFNLKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNSLRAEDTAVYYCAKYTRGSYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLG

EVQLLESGGGLVQPGGSLRLSCVGSGENFKDYCMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNSLRAEDTAVYYCAKYTRGSYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNV
DHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQP
REPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLG

QVQLVQSGVEVKKPGASVKVSCKASGYTFTNYYMYWVRQAPGQGLEWMGGINPSNGGTNFNEKFKNRVT
LTTDSSTTTAYMELKSLQFDDTAVYYCARRDYRFDMGFDYWGQGTTVTVSSASTKGPSVFPLAPCSRST
SESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDH
KPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSQEDPEVQFEFN
WYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWINGKEYKCKVSNKGLPSSIEKTISKAKGQPRE
PQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDK
SRWQEGNVFSCSVMHEALHNHY TQKSLSLSLG

EIVLTQSPATLSLSPGERATLSCRASKGVSTSGYSYLHWYQQKPGQAPRLLIYLASYLESGVPARFSGS
GSGTDFTLTISSLEPEDFAVYYCQHSRDLPLTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVC
LINNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSS
PVTKSENRGEC

gtcgacggatcegggagatcteccgatecectatggtgeactetecagtacaatetgetetgatgecgeat
agttaagccagtatectgetecctgettgtgtgttggaggtegetgagtagtgegegagcaaaatttaag
ctacaacaaggcaaggcttgaccgacaattgecatgaagaatcetgettagggttaggegttttgegetge
ttegegatgtacgggecagatatacgegttgacattgattattgactagttattaatagtaatcaatta
cggggtecattagttecatageccatatatggagtteegegttacataacttacggtaaatggecegecty
gctgaccgeccaacgacecccgeccattgacgtcaataatgacgtatgtteccatagtaacgecaatag
ggactttccattgacgtcaatgggtggagtatttacggtaaactgeccacttggecagtacatcaagtgt
atcatatgccaagtacgeccectattgacgtcaatgacggtaaatggecegectggeattatgeccagt
acatgaccttatgggactttectacttggecagtacatctacgtattagtecategetattaccatggtga
tgcggttttggeagtacatcaatgggegtggatageggtttgactecacggggatttecaagtetecace
ccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgtegtaacaact
cegecccattgacgecaaatgggeggtaggegtgtacggtgggaggtctatataagcagegegttttgee
tgtactgggtectetetggttagaccagatctgagectgggagetctetggetaactagggaacccacty
cttaagectcaataaagettgecttgagtgettecaagtagtgtgtgecegtetgttgtgtgactetggt
aactagagatccctecagacecttttagtcagtgtggaaaatcetetagecagtggegeccgaacagggact
tgaaagcgaaagggaaaccagaggagctcetetegacgecaggactcggettgetgaagegegeacggeaa
gaggcgaggggceggcegactggtgagtacgecaaaaattttgactageggaggctagaaggagagagatg
ggtgcgagagcegtcagtattaagegggggagaattagatcgegatgggaaaaaatteggttaaggecag
ggggaaagaaaaaatataaattaaaacatatagtatgggcaagcagggagctagaacgattegecagtta
atcctggectgttagaaacatcagaaggetgtagacaaatactgggacagctacaaccatceecttcaga
caggatcagaagaacttagatcattatataatacagtagcaaccctctattgtgtgcatcaaaggatag
agataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaaagtaagaccaccgecac
agcaagcggecgetgatettecagacctggaggaggagatatgagggacaattggagaagtgaattatat
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TABLE 29-continued

Sequences

SEQ ID
NO:

Name

Sequence

aaatataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcag
agagaaaaaagagcagtgggaataggagetttgttecttgggttettgggagcagcaggaagcactatyg
ggcgcagegtcaatgacgetgacggtacaggecagacaattattgtetggtatagtgecagecagecagaac
aatttgctgagggctattgaggegcaacagecatetgttgecaactcacagtetggggeatcaageagete
caggcaagaatcctggetgtggaaagatacctaaaggatcaacagetectggggatttggggttgetet
ggaaaactcatttgcaccactgctgtgecttggaatgetagttggagtaataaatetetggaacagatt
tggaatcacacgacctggatggagtgggacagagaaattaacaattacacaagcettaatacactectta
attgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagt
ttgtggaattggtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggagge
ttggtaggtttaagaatagtttttgetgtactttctatagtgaatagagttaggcagggatattcacca
ttategtttcagacccaccteccaaccecgaggggacecgacaggeccgaaggaatagaagaagaaggt
ggagagagagacagagacagatccattegattagtgaacggateggecactgegtgegecaattetgeag
acaaatggcagtattcatccacaattttaaaagaaaaggggggattggggggtacagtgcaggggaaag
aatagtagacataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaa
ttttegggtttattacagggacagcagagatccagtttggttaattaagtaattegetagetaggtett
gaaaggagtgggaattggcteeggtgecegt cagtgggcagagegeacategeccacagteecegagaa
gttggggggaggggteggcaattgatceggtgectagagaaggtggegeggggtaaactgggaaagtga
tgtegtgtactggetecgectttttecegagggtgggggagaaccgtatataagtgcagtagtegeegt
gaacgttetttttegeaacgggtttgeegecagaacacaggaceggttetagagegetgecacecatgea
gatcccacaggegecctggecagtegtetgggeggtgetacaactgggetggeggecaggatggttett
agactccccagacaggecctggaacceeccccaccttetecccageectgetegtggtgaccgaagggga
caacgccaccttecacctgecagettetecaacacateggagagettegtgetaaactggtacegeatgag
cececageaaccagacggacaagetggecgecttececgaggacegeagecageecggecaggactgeag
ctteegtgteacacaactgeccaacgggegtgacttecacatgagegtggtecagggeceggegcaatga
cagcggecacctacctetgtggggecatetecctggececcaaggegcagatcaaagagagectgeggge
agagctcagggtgacagagagaagggcagaagtgeccacageccaccecagecectecacccaggecage
cggecagttecaaacectggtggttggtgtegtgggeggectgetgggecagectggtgetgetagtety
ggtcctggecgteatetgetecegggeegeacgagggacaataggagecaggegeaceggecageeect
gaaggaggacccctcagecgtgectgtgttetetgtggactatggggagetggatttecagtggegaga
gaagaccccggagecccccegtgeaectgtgteectgageagacggagtatgecaccattgtetttectag
cggaatgggeaccteateccecgecegeagggget cagetgacggeccteggagtgeccagecactgag
gectgaggatggacactgetettggecectetgagececteteecteccececcectaacgttactggece
gaagccgcettggaataaggecggtgtgegtttgtetatatgttattttecaccatattgecgtettttyg
gcaatgtgagggccceggaaacctggecctgtettettgacgageattectaggggtettteceeteteg
ccaaaggaatgcaaggtetgttgaatgtegtgaaggaagecagttectetggaagettettgaagacaaa
caacgtectgtagegacectttgecaggecageggaacececcacctggegacaggtgectetgeggecaaa
agccacgtgtataagatacacctgecaaaggeggcacaaceccagtgecacgttgtgagttggatagtty
tggaaagagtcaaatggetetectcaagegtattcaacaaggggctgaaggatgeccagaaggtaceee
attgtatgggatctgatetggggecteggtgeacatgetttacatgtgtttagtegaggttaaaaaaac
gtctaggcecccccgaaccacggggacgtggttttectttgaaaaacacgatgataatatggecacaatg
accgagtacaageccacggtgegectegecaccegegacgacgtceccagggecgtacgeacectegece
geegegttegecgactaccecgecacgegecacacegtegateeggacegecacategagegggtecace
gagctgcaagaactcttectcacgegegtegggetcgacateggecaaggtgtgggtegeggacgacgge
geegeggtggeggtetggaccacgeeggagagegt cgaagegggggeggtgt tegecgagateggeceg
cgecatggecgagttgageggtteceggetggecgegeagecaacagatggaaggectectggegeegeac
cggeccaaggageccgegtggttectggecacegt eggagtetegecegaccaccagggcaagggtety
ggcagegecgtegtgetecceggagtggaggeggecgagegegecggggtgecegecttectggagace
tcegegeccegeaacctececttetacgageggeteggetteacegtecacegecgacgtegaggtgeae
gaaggaccgcgcacctggtgecatgaccegeaageceggtgectgaacgegttaagtegacaatcaaccet
ctggattacaaaatttgtgaaagattgactggtattcttaactatgttgetecttttacgetatgtgga
tacgctgetttaatgectttgtatcatgetattgettecegtatggettteattttetectecttgtat
aaatcctggttgetgtetetttatgaggagttgtggecegttgtcaggcaacgtggegtggtgtgeact
gtgtttgctgacgcaacccccactggttggggeattgecaccacctgteagetecttteegggacttte
gettteccectecctattgecacggeggaacteategecgectgecttgecegetgetggacagggget
cggetgttgggeactgacaatteegtggtgttgteggggaaatcategtectttecttggetgetegee
tgtgttgecacctggattetgegegggacgtecttetgetacgteectteggeectcaatecageggac
cttecttecegeggectgetgecggetetgeggectettecgegtettegecttegeectecagacgagt
cggatctecctttgggecgectececegegtegactttaagaccaatgacttacaaggcagetgtagate
ttagccactttttaaaagaaaaggggggactggaagggctaattcactcccaacgaagacaagatetge
tttttgecttgtactgggtetetetggttagaccagatetgagectgggagetcetetggetaactaggga
acccactgecttaagectcaataaagettgecttgagtgettecaagtagtgtgtgecegtetgttgtgty
actctggtaactagagatcectcagacecttttagtcagtgtggaaaatetetagcagggecegtttaa
acccgetgatecagectegactgtgecttetagttgecagecatetgttgtttgececteceecegtgect
tcecttgacecctggaaggtgecacteccactgtectttectaataaaatgaggaaattgeategeattgt
ctgagtaggtgtecattctattetggggggtggggtggggecaggacagecaagggggaggattgggaagac
aatagcaggcatgetggggatgeggtgggetctatggettetgaggeggaaagaaccagetggggetet
agggggtatccccacgegecctgtageggegeattaagegeggegggtgtggtggttacgegeagegty
accgctacacttgecagegecctagegecegetectttegetttettecettectttetegecacgtte
geeggettteccegtcaagetetaaategggggetecctttagggttecgatttagtgetttacggeac
ctecgaccccaaaaaacttgattagggtgatggttcacgtagtgggecategecctgatagacggttttt
cgeectttgacgttggagtecacgttetttaatagtggactettgttecaaactggaacaacactcaac
cctatcteggtetattettttgatttataagggattttgecgattteggectattggttaaaaaatgag
ctgatttaacaaaaatttaacgcgaattaattectgtggaatgtgtgtcagttagggtgtggaaagtece
caggctecccagecaggcagaagtatgcaaagecatgeatctcaattagtcagecaaccaggtgtggaaagt
ccecaggetecccageaggecagaagtatgcaaageatgeatetcaattagtecagcaaccatagtecege
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TABLE 29-continued

Sequences

SEQ ID
NO:

Name

Sequence

581

582

583

584

585

hIL-2 V69R

H7-02-hIgGl-
LAGA-df-hIL-2
(T3A/D20A/R38E/
C125A) HC

H7-02-hKappa
LC

hPD-L1

KLH-C3-hIgG4
HC

cectaactecgeccateccgecectaactecgeccagttecgeccatteteegecccatggetgactaa
ttttttttatttatgecagaggecgaggecgectetgectetgagetattecagaagtagtgaggagget
tttttggaggectaggettttgecaaaaagetecegggagettgtatatecatttteggatetgatcage
acgtgttgacaattaatcatcggecatagtatateggcatagtataatacgacaaggtgaggaactaaac
catggecaagttgaccagtgecgttecggtgetcacegegegegacgtcgecggageggtegagttety
gaccgaccggetegggttetecegggacttegtggaggacgacttegeeggtgtggt ccgggacgacgt
gaccctgtteatcagegeggtecaggaccaggtggtgecggacaacacectggectgggtgtgggtgeg
cggectggacgagetgtacgecgagtggt cggaggtegtgtecacgaacttecgggacgecteegggee
ggccatgaccgagateggegagecagecgtgggggegggagttegeectgegegaceecggecggeaactyg
cgtgecacttegtggecgaggagecaggactgacacgtgetacgagatttegattecacegecgectteta
tgaaaggttgggetteggaategttttecgggacgecggetggatgatectecagegeggggateteat
gctggagttettegeccaceccaacttgtttattgeagettataatggttacaaataaagcaatageat
cacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtecaaactcatcaatgt
atcttatcatgtectgtatacegtegacctetagetagagettggegtaatcatggtcatagetgtttee
tgtgtgaaattgttatcegetcacaatteccacacaacatacgagccggaagcecataaagtgtaaagectyg
gggtgcctaatgagtgagctaactcacattaattgegttgegetecactgecegetttecagtegggaaa
cctgtegtgecagetgeattaatgaateggecaacgegeggggagaggeggtttgegtattgggegete
tteegettectegetecactgactegetgegeteggtegtteggetgeggegageggtatcageteacte
aaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggeca
gcaaaaggccaggaaccgtaaaaaggecegegttgetggegtttttecataggeteegececectgacga
gcatcacaaaaatcgacgctcaagtcagaggtggegaaaccegacaggactataaagataccaggegtt
tceceectggaagetecctegtgegetetectgttecgacectgecgettaceggatacetgtecgectt
tcteecttegggaagegtggegetttetcatagetcacgetgtaggtatetecagtteggtgtaggtegt
tegetecaagetgggetgtgtgecacgaacececegttcageccgaccgetgegecttateeggtaacta
tegtettgagtecaacceggtaagacacgacttategecactggcageagecactggtaacaggattag
cagagcgaggtatgtaggeggtgetacagagttettgaagtggtggectaactacggetacactagaag
aacagtatttggtatctgegetctgetgaagecagttacetteggaaaaagagttggtagetettgate
cggcaaacaaaccaccgetggtageggtggtttttttgtttgcaagcagecagattacgegcagaaaaaa
aggatctcaagaagatcctttgatettttetacggggtetgacgcetcagtggaacgaaaactcacgtta
agggattttggtcatgagattatcaaaaaggatcttcacctagatcecttttaaattaaaaatgaagttt
taaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgettaatcagtgaggcace
tatctcagegatetgtetatttegttecatecatagttgectgactececgtegtgtagataactacgat
acgggagggcttaccatetggecccagtgetgecaatgatacegegagacecacgetcaceggetecaga
tttatcagcaataaaccagecagecggaagggecgagegecagaagtggtectgeaactttatecgecte
catccagtctattaattgttgecgggaagetagagtaagtagttegecagttaatagtttgegecaacgt
tgttgecattgectacaggcategtggtgtcacgetegtegtttggtatggetteattecageteeggtte
ccaacgatcaaggcegagttacatgatcccccatgttgtgecaaaaaageggttagetectteggtectee
gatcgttgtcagaagtaagttggecgcagtgttatcacteatggttatggecageactgeataattetet
tactgtcatgecatecegtaagatgettttetgtgactggtgagtactcaaccaagtcattetgagaata
gtgtatgecggcgaccgagttgetettgeceggegtcaatacgggataatacegegecacatagecagaac
tttaaaagtgctcatcattggaaaacgttetteggggegaaaactetcaaggatettacegetgttgag
atccagttecgatgtaacccactegtgecacccaactgatetteageatettttactttecaccagegttte
tgggtgagcaaaaacaggaaggcaaaatgecgcaaaaaagggaataagggcgacacggaaatgttgaat
actcatactcttectttttcaatattattgaagecatttatcagggttattgtcetcatgageggatacat
atttgaatgtatttagaaaaataaacaaataggggttccgegcacatttececcgaaaagtgecacctyga
c

APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEER
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

EVQLLESGGGLVQPGGSLRLSCAASGFTFKSYAMTWVRQAPGKGLEWVSAIVYSGGSTYYADSVKGRET
ISRDNSKNTLYLOMNSLRAEDTAVYYCAKYTRASYFYDAMDVWGQGTTVTVSSASTKGPSVFPLAPSSK
STSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKAPASSSTKKTQLOLEHLLLALQMILNGINNY
KNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSE
TTFMCEYADETATIVEFLNRWITFAQSIISTLT

EIVLTQSPGTLSLSPGERATLSCRASQSISSSFLAWYQQKPGQAPRLLIYDASTRATGIPDRESGSGSG
TDFTLTISRLEPEDFAVYYCQQYYDWPPLSFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLL
NNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPV
TKSENRGEC

MRIFAVEIFMTYWHLLNAFTVTVPKDLYVVEYGSNMT IECKFPVEKQLDLAALIVYWEMEDKNIIQFVH
GEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLODAGVYRCMISYGGADYKRI TVKVNAPYNKIN
QORILVVDPVTSEHELTCQAEGYPKAEVIWTS SDHQVLSGKTTTTNSKREEKLENVTSTLRINTTTNEIE
YCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIERLRKGRMMDVKKCGIQD
TNSKKQSDTHLEET

EVQLVGSGGGLVQPGGSIKLSCAASGFTFSDFYMAWVRQAPTKGLEWVASISTGGGNTHYRDSVKGRFET
ISRDNAKSTLYLOMDSLRSEETATYYCARLISTISTPFDYWGQGVIVTVSSASTKGPSVEPLAPCSRST
SESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSIGTKTYTCNVDH
KPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSQEDPEVQEN
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TABLE 29-continued
Sequences
SEQ ID
NO: Name Sequence
WYVDGVEVHNAKTKPREEQENS TYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPRE
PQVYTIPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDK
SRWQEGNVESCSVMHEALHNHY TQKSLSLSLGK
586 KLH-C3-hKappa DVVLIQSPTTLSVTPGETVSLSCRASHSVGTNLHWYQORTNESPSLLIKYSSHSTSGIPSRFSATGSGT

587

588

589

590

591

LC

1H3-hIgGl-Lé6-

hCD25 (1-164)-
L20-hIL-2
(E15A) HC

1H3-hIgGl-Lé6-

hCD25 (1-164)-
L20-hIL-2
(D20I) HC

1H3-hIgGl-Lé6-

hCD25 (1-164)-
L20-hIL-2
(D20S) HC

1H3-hIgGl-Lé6-

hCD25 (1-164)-
L20-hIL-2
(D20H) HC

1H3-hIgGl-Lé6-

hCD25 (1-164)-
L20-hIL-2
(D20W) HC

DETINISNVEFDDVASYFCQQSQKWPLTFGSGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLINN
FYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK
SENRGEC

EVQLVESGGGLVQPGRSLKLSCAVSGETESDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRET
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVEPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSIGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVESCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMINCEC
KRGFRRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
LPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLI CTSGGG
GSGGGGESGGGGSGGGSAPTSSSTKKTQLOLAHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATEL
KHLQCLEEELKPLEEVINLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWI
TFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGETESDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRET
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSIGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMINCEC
KRGERRIKSGSLYMLCTGNSSHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
IPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLICISGGG
GSGGGGESGGGGSGGGSAPTSSSTKKTQLOLEHLLLILOMILNGINNYKNPKLTRMLTFKFYMPKKATEL
KHLQCLEEELKPLEEVINLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWI
TFCQSIISTET

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRET
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMLNCEC
KRGFRRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
LPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLI CTSGGG
GSGGGGESGGGGSGGGSAPTSSSTKKTQLOQLEHLLLSLOMILNGINNYKNPKLTRMLTFKFYMPKKATEL
KHLQCLEEELKPLEEVINLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWI
TFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTESDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRET
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSIGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTIPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVESCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMLNCEC
KRGFRRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
LPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLI CTSGGG
GSGGGGESGGGGSGGGSAPTSSSTKKTQLOLEHLLLHLOMILNGINNYKNPKLTRMLTFKFYMPKKATEL
KHLQCLEEELKPLEEVINLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWI
TFCQSIISTLT

EVQLVESGGGLVQPGRSIKLSCAVSGETFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRET
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSIGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMINCEC
KRGFRRIKSGSLYMLCIGNSSHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
LPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLI CTSGGG
GSGGGGESGGGGSGGGSAPTSSSTKKTQLOLEHLLLWLOMILNGINNYKNPKLTRMLTEKFYMPKKATEL
KHLQCLEEELKPLEEVINLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWI
TFCQSIISTLT
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TABLE 29-continued
Sequences
SEQ ID
NO: Name Sequence
592 1H3-hIgGl-Lé6- EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT

593

594

595

596

597

hCD25 (1-164)-
L20-hIL-2
(D20Y) HC

1H3-hIgGl-Lé6-

hCD25 (1-164)-
L20-hIL-2
(D20R) HC

1H3-hIgGl-Lé6-

hCD25 (1-164)-
L20-hIL-2
(D20F) HC

1H3-hIgGl-Lé6-

hCD25 (1-164)-
L20-hIL-2
(D84K) HC

1H3-hIgGl-Lé6-

hCD25 (1-164)-
L20-hIL-2
(s87a) HC

1H3-hIgGl-Lé6-

hCD25 (1-164)-
L20-hIL-2
(N88Y) HC

ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWINGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMINCEC
KRGFRRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
LPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLI CTSGGG
GSGGGGESGGGGSGGGSAPTSSSTKKTQLOLEHLLLYLOMILNGINNYKNPKLTRMLTFKFYMPKKATEL
KHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWI
TFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVEPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWINGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMINCEC
KRGFRRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
LPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLI CTSGGG
GSGGGGESGGGGSGGGSAPTSSSTKKTQLOLEHLLLRLOMILNGINNYKNPKLTRMLTFKFYMPKKATEL
KHLQCLEEELKPLEEVENLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWI
TFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALISGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLIVLHQDWINGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKITVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMINCEC
KRGERRIKSGSLYMLCTGNSSHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
LPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLI CTSGGG
GSGGGGESGGGGSGGGSAPTSSSTKKTQLOLEHLLLFLOMILNGINNYKNPKLTRMLTFKFYMPKKATEL
KHLQCLEEELKPLEEVINLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWI
TFCQSIISTIT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTIPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMINCEC
KRGFRRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
LPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLI CTSGGG
GSGGGGESGGGGSGGGSAPTSSSTKKTQLOLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATEL
KHLQCLEEELKPLEEVINLAQSKNFHLRPRKLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWI
TFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTESDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRET
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSIGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTIPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMINCEC
KRGFRRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
LPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLI CTSGGG
GSGGGGESGGGGSGGGSAPTSSSTKKTQLOLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATEL
KHLQCLEEELKPLEEVINLAQSKNFHLRPRDLIANINVIVLELKGSETTEMCEYADETATIVEFLNRWI
TFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGETESDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRET
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYEDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSIGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKITVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMINCEC
KRGFRRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
LPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLI CTSGGG
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TABLE 29-continued
Sequences
SEQ ID

NO: Name Sequence
GSGGGGESGGGGSGGGSAPTSSSTKKTQLOLEHLLLDLOMILNGINNYKNPKLTRMLTEKFYMPKKATEL
KHLQCLEEELKPLEEVINLAQSKNFHLRPRDLISYINVIVLELKGSETTEMCEYADETATIVEFLNRWI
IFCQSIISTIT

598 1H3-hIgGl-Lé6- EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT

599

600

601

602

603

hCD25 (1-164)-
L20-hIL-2
(N88D) HC

1H3-hIgGl-Lé6-

hCD25 (1-164)-
L20-hIL-2
(N88R) HC

1H3-hIgGl-Lé6-

hCD25 (1-164)-
L20-hIL-2
(N8SE) HC

1H3-hIgGl-Lé6-

hCD25 (1-164)-
L20-hIL-2
(N88F) HC

1H3-hIgGl-Lé6-

hCD25 (1-164)-
L20-hIL-2
(N88I) HC

1H3-hIgGl-Lé6-

hCD25 (1-164)-
L20-hIL-2
(I92A) HC

ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVESCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMLNCEC
KRGFRRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
LPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLI CTSGGG
GSGGGGESGGGGSGGGSAPTSSSTKKTQLOLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATEL
KHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISDINVIVLELKGSETTFMCEYADETATIVEFLNRWI
TFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWINGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMINCEC
KRGFRRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
LPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLI CTSGGG
GSGGGGESGGGGSGGGSAPTSSSTKKTQLOLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATEL
KHLQCLEEELKPLEEVINLAQSKNFHLRPRDLISRINVIVLELKGSETTEMCEYADETATIVEFLNRWI
TFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTESDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRET
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLIVLHQDWINGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKI TPPVLDSDGSFFLYSKITVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMINCEC
KRGERRIKSGSLYMLCTGNSSHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
IPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLICTSGGG
GSGGGGESGGGGSGGGSAPTSSSTKKTQLOLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATEL
KHLQCLEEELKPLEEVINLAQSKNFHLRPRDLISEINVIVLELKGSETTEMCEYADETATIVEFLNRWI
TFCQSIISTIT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRET
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVESCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMLNCEC
KRGFRRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
LPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLI CTSGGG
GSGGGGESGGGGSGGGSAPTSSSTKKTQLOLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATEL
KHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISFINVIVLELKGSETTFMCEYADETATIVEFLNRWI
TFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLIVLHQDWINGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKI TPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMLNCEC
KRGFRRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
LPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLI CTSGGG
GSGGGGESGGGGSGGGSAPTSSSTKKTQLOLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATEL
KHLQCLEEELKPLEEVINLAQSKNFHLRPRDLISIINVIVLELKGSETTEMCEYADETATIVEFLNRWI
TFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRET
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWINGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
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TABLE 29-continued

Sequences

SEQ ID
NO:

Name

Sequence

604

605

606

607

608

609

610

611

612

613

614

615

616

617

618

619

1H3-hIgGl-Lé6-
hCD25 (1-164)-
L20-hIL-2
(E95A) HC

1H3-hIgGl-Lé6-
hCD25 (1-164)-
L20-hIL-2
(E95K) HC

hIL-2
D20R/R38E

hIL-2
D20N/R38E

hIL-2
D20Q/R38E

hIL-2
D20E/R38E

hIL-2
D20G/R38E

hIL-2
D201/R38E

hIL-2
D20L/R38E

hIL-2
D20K/R38E

hIL-2
D20M/R38E

hIL-2
D20F/R38E

hIL-2
D20P/R38E

hIL-2
D20T/R38E

hIL-2
D20W/R38E

hIL-2
D20Y/R38E

SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMINCEC
KRGERRIKSGSLYMLCTGNSSHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
LPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLI CTSGGG
GSGGGGGGGGESGGGSAPTSSSTKKTQLOLEHLLIDLOMI LNGINNY KNPKLTRMLTFKFYMPKKATEL
KHLQCLEEELKPLEEVINLAQSKNFHLRPRDLISNINVAVIELKGSETTEMCEYADETATIVEFLNRWI
TFCQSIISTIT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWINGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVESCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMINCEC
KRGFRRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
LPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLI CTSGGG
GSGGGGESGGGGSGGGSAPTSSSTKKTQLOLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATEL
KHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLALKGSETTFMCEYADETATIVEFLNRWI
TFCQSIISTLT

EVQLVESGGGLVQPGRSLKLSCAVSGFTFSDYAMAWVRQAPKKGLEWVATISYDGSRTYYRDSVKGRFEFT
ISRDNAKITLYLOMDSLRSEDTATYYCARHGSGYFDYWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLIVLHQDWINGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKSGGGGSELCDDDPPEIPHATFKAMAYKEGTMINCEC
KRGFRRIKSGSLYMLCTGNS SHSSWDNQCQCTSSATRNT TKQVTPQPEEQKERKT TEMQSPMQPVDQAS
LPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLI CTSGGG
GSGGGGESGGGGSGGGSAPTSSSTKKTQLOLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATEL
KHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLKLKGSETTFMCEYADETATIVEFLNRWI
TFCQSIISTLT

APTSSSTKKTQLOQLEHLLLRLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOQLEHLLLNLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOLEHLLLQLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOQLEHLLLELQMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOQLEHLLLGLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOLEHLLLILOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOLEHLLLLLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOQLEHLLLKLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLQLEHLLLMLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOQLEHLLLFLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOLEHLLLPLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOLEHLLLTLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOLEHLLLWLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

APTSSSTKKTQLOLEHLLLYLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT
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620 hIL-2 APTSSSTKKTQLOQLEHLLLVLOMILNGINNYKNPKLTEMLTFKFYMPKKATELKHLQCLEEELKPLEEV
D20V/R38E LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

621 hIL-2 APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTKKFRMPKKATELKHLQCLEEELKPLEER
F42K/Y45R/V69R LNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLT

EMBODIMENTS

The following list of embodiments is intended to comple-
ment, rather than displace or supersede, the previous
descriptions.

Embodiment 1. A modified human interleukin-2 (hIL.-2)
protein, comprising a substitution at amino acid position 20
and a substitution at amino acid position 38 relative to the
non-modified hI[.-2 amino acid sequence of SEQ ID NO:
345, wherein the modified hIL.-2 protein exhibits reduced
potency on both a high affinity hIL.-2 receptor and on an
intermediate affinity hI[.-2 receptor relative to a non-modi-
fied hIL-2.

Embodiment 2. The modified hIL.-2 protein of embodi-
ment 1, wherein the substitution at amino acid position 20 is
selected from a D20A, D20S, D20Q, D20M, D201, D20V,
D20N, D20G, D20T, or D20E substitution.

Embodiment 3. The modified hIL.-2 protein of embodi-
ment 1 or 2, wherein the substitution at amino acid position
38 is selected from an R38E, R38N, R38G, R38H, R38I,
R38L, R38M, R38F, R38P, R38S, R38T, R38W, R38Y,
R38V, R38A, R38Q, R38D, and R38K substitution.

Embodiment 4. The modified hIL-2 protein of any one of
the previous embodiments, further comprising a deletion or
substitution at amino acid position 3 relative to the non-
modified hIL.-2 amino acid sequence of SEQ ID NO: 345.

Embodiment 5. The modified hIL.-2 protein of embodi-
ment 4, wherein the substitution at amino acid position 3 is
T3A.

Embodiment 6. The modified hIL-2 protein of any one of
the previous embodiments, further comprising a deletion or
substitution at amino acid position 125 relative to the
non-modified hI[.-2 amino acid sequence of SEQ ID NO:
345.

Embodiment 7. The modified hIL.-2 protein of embodi-
ment 6, wherein the substitution at amino acid position 125
is CI125A.

Embodiment 8. The modified hIL-2 protein of any one of
the previous embodiments, wherein the modified hIL-2
protein exhibits about a 1,000-fold reduction in potency on
the high affinity I1L.-2 receptor (hIL-2Rafpy).

Embodiment 9. The modified hIL-2 protein of any one of
the previous embodiments, wherein the modified hIL-2
protein exhibits about a 10,000-fold reduction in potency on
the intermediate affinity 1L.-2 receptor (hIL-2Rfy).

Embodiment 10. The modified hIL.-2 protein of any one of
embodiments 1 to 9, wherein the modified hIL.-2 protein is
fused to an anti-PD-1 antibody or an antigen-binding frag-
ment thereof.

Embodiment 11. The modified hIL.-2 protein of embodi-
ment 10, wherein the modified hIL.-2 protein is fused to the
antibody or an antigen-binding fragment thereof at the
N-terminus of an antibody light chain, the C-terminus of an
antibody light chain, the N-terminus of an antibody heavy
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chain, the C-terminus of an antibody heavy chain, the
N-terminus of the antigen-binding fragment, or the C-ter-
minus of the antigen-binding fragment.

Embodiment 12. The modified hIL.-2 protein of embodi-
ment 10 or 11, wherein the modified hIL.-2 protein is directly
fused by a peptide bond to the antibody or an antigen-
binding fragment thereof.

Embodiment 13. The modified hIL.-2 protein of embodi-
ment 12, wherein the modified hIl.-2 is directly fused by a
peptide bond to the C-terminal amino acid residue of the
antibody heavy chain.

Embodiment 14. The modified hIL.-2 protein of embodi-
ment 10 or 11, wherein the modified hILL-2 protein is fused
to the antibody or an antigen-binding fragment thereof
through a linker.

Embodiment 15. A modified human interleukin-2 (hIL-2)
protein, comprising a D20A, D20S, D20Q, D20M, D201,
D20V, D20N, D20G, D20T, or D20E substitution at amino
acid position 20 and a R38E substitution at amino acid
position 38 relative to the non-modified hIl.-2 amino acid
sequence of SEQ ID NO: 345.

Embodiment 16. The modified hI.-2 protein of embodi-
ment 15, comprising the amino acid sequence of any one of
SEQ ID NOs: 307, 607-611, 614, 617, or 620.

Embodiment 17. The modified hI.-2 protein of embodi-
ment 15 or 16, comprising a D20A substitution and a R38E
substitution.

Embodiment 18. The modified hIL.-2 protein of embodi-
ment 17, comprising the amino acid sequence of SEQ ID
NO: 149.

Embodiment 19. The modified hIL.-2 protein of any one of
embodiments 15-18, further comprising a deletion or sub-
stitution at amino acid position 3 relative to the non-
modified hIL.-2 amino acid sequence of SEQ ID NO: 345.

Embodiment 20. The modified hIL.-2 protein of embodi-
ment 19, wherein the substitution at amino acid position 3 is
T3A.

Embodiment 21. The modified hIL.-2 protein of embodi-
ment 20, comprising the amino acid sequence of SEQ ID
NO: 216.

Embodiment 22. The modified hIL.-2 protein of embodi-
ment 19, comprising the amino acid sequence of SEQ ID
NO: 218.

Embodiment 23. The modified hIL.-2 protein of any one of
embodiments 15-22, further comprising a deletion or sub-
stitution at amino acid position 125 relative to the non-
modified hIL.-2 amino acid sequence of SEQ ID NO: 345.

Embodiment 24. The modified hIL.-2 protein of embodi-
ment 23, wherein the substitution at amino acid position 125
is C125A.

Embodiment 25. The modified hIL.-2 protein of embodi-
ment 24, comprising the amino acid sequence of SEQ ID
NO: 215, 217, or 219.
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Embodiment 26. The modified hIL.-2 protein of embodi-
ment 25, comprising the amino acid sequence of SEQ ID
NO: 217.

Embodiment 27. The modified hIL.-2 protein of any one of
embodiments 15 to 26, wherein the modified hIL.-2 protein
is fused to an anti-PD-1 antibody or an antigen-binding
fragment thereof.

Embodiment 28. The modified hIL.-2 protein of embodi-
ment 27, wherein the modified hIL.-2 protein is fused to the
antibody or an antigen-binding fragment thereof at the
N-terminus of an antibody light chain, the C-terminus of an
antibody light chain, the N-terminus of an antibody heavy
chain, the C-terminus of an antibody heavy chain, the
N-terminus of the antigen-binding fragment, or the C-ter-
minus of the antigen-binding fragment.

Embodiment 29. The modified hIL.-2 protein of embodi-
ment 27 or 28, wherein the modified hI[.-2 protein is directly
fused by a peptide bond to the antibody or an antigen-
binding fragment thereof.

Embodiment 30. The modified hIL.-2 protein of embodi-
ment 29, wherein the modified hIL.-2 is directly fused by a
peptide bond to the C-terminal amino acid residue of the
antibody heavy chain.

Embodiment 31. The modified hIL.-2 protein of embodi-
ment 27 or 28, wherein the modified hIL.-2 protein is fused
to the antibody or an antigen-binding fragment thereof
through a linker.

Embodiment 32. A human antibody molecule, or antigen-
binding fragment thereof, that immunospecifically binds to
human programmed cell death protein-1 (hPD-1), wherein
the human antibody molecule or antigen-binding fragment
thereof comprises:

a) a heavy chain complementarity determining region 1

(CDR1) comprising the amino acid sequence of SEQ
ID NO: 418, a heavy chain CDR2 comprising the
amino acid sequence of SEQ ID NO: 419, a heavy
chain CDR3 comprising the amino acid sequence of
SEQ ID NO: 420, a light chain CDR1 comprising the
amino acid sequence of SEQ ID NO: 421, a light chain
CDR2 comprising the amino acid sequence of SEQ ID
NO: 422, and a light chain CDR3 comprising the amino
acid sequence of SEQ ID NO: 423;

b) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 386, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
387, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 388, a light chain CDRI1
comprising the amino acid sequence of SEQ ID NO:
389, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 390, and a light chain CDR3
comprising the amino acid sequence of SEQ ID NO:
391,

¢) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 396, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
397, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 398, a light chain CDRI1
comprising the amino acid sequence of SEQ ID NO:
399, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 400, and a light chain CDR3
comprising the amino acid sequence of SEQ ID NO:
401; or

d) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 406, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
407, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 408, a light chain CDRI1

15

25

40

45

50

55

214

comprising the amino acid sequence of SEQ ID NO:
409, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 410, and a light chain CDR3
comprising the amino acid sequence of SEQ ID NO:
411.

Embodiment 33. The human antibody molecule, or anti-
gen-binding fragment thereof, of embodiment 32, compris-
ing:

a) a heavy chain variable region comprising the amino
acid sequence of SEQ ID NO: 416 and a light chain
variable region comprising the amino acid sequence of
SEQ ID NO: 417,

b) a heavy chain variable region comprising the amino
acid sequence of SEQ ID NO: 384 and a light chain
variable region comprising the amino acid sequence of
SEQ ID NO: 385;

¢) a heavy chain variable region comprising the amino
acid sequence of SEQ ID NO: 394 and a light chain
variable region comprising the amino acid sequence of
SEQ ID NO: 395; or

d) a heavy chain variable region comprising the amino
acid sequence of SEQ ID NO: 404 and a light chain
variable region comprising the amino acid sequence of
SEQ ID NO: 405.

Embodiment 34. The human antibody molecule, or anti-
gen-binding fragment thereof, of embodiment 32 or 33,
comprising a human IgG1 heavy chain constant region.

Embodiment 35. The human antibody molecule, or anti-
gen-binding fragment thereof, of embodiment 34, compris-
ing an [.235A substitution and a G237 A substitution, accord-
ing to EU numbering.

Embodiment 36. The human antibody molecule, or anti-
gen-binding fragment thereof, of any one of embodiments
32-35, comprising:

a) a heavy chain comprising the amino acid sequence of
SEQ ID NO: 414 and a light chain comprising the
amino acid sequence of SEQ ID NO: 415;

b) a heavy chain comprising the amino acid sequence of
SEQ ID NO: 424 and a light chain comprising the
amino acid sequence of SEQ ID NO: 425;

¢) a heavy chain comprising the amino acid sequence of
SEQ ID NO: 426 and a light chain comprising the
amino acid sequence of SEQ ID NO: 427; or

d) a heavy chain comprising the amino acid sequence of
SEQ ID NO: 428 and a light chain comprising the
amino acid sequence of SEQ ID NO: 429.

Embodiment 37. The human antibody molecule, or anti-
gen-binding fragment thereof, of embodiment 36, compris-
ing a heavy chain comprising the amino acid sequence of
SEQ ID NO: 414 and a light chain comprising the amino
acid sequence of SEQ ID NO: 415.

Embodiment 38. The human antibody molecule, or anti-
gen-binding fragment thereof, of any one of embodiments
32-37, fused to a modified human interleukin-2 (hIL-2)
protein comprising a substitution at amino acid position 20
and a substitution at amino acid position 38 relative to the
non-modified hI[.-2 amino acid sequence of SEQ ID NO:
345.

Embodiment 39. The human antibody molecule, or anti-
gen-binding fragment thereof, of embodiment 38, wherein
the modified hlI[.-2 protein comprises the amino acid
sequence of any one of SEQ ID NOs: 134-150, 307, 344,
607-611, 614, 617, or 620.

Embodiment 40. The human antibody molecule, or anti-
gen-binding fragment thereof, of embodiment 39, wherein
the modified hlI[.-2 protein comprises the amino acid
sequence of SEQ ID NO: 149.
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Embodiment 41. The human antibody molecule, or anti-
gen-binding fragment thereof, of any one of embodiments
38-40, wherein the modified hIL-2 protein further comprises
a deletion or substitution at amino acid position 3 relative to
the non-modified hI.-2 amino acid sequence of SEQ ID
NO: 345.

Embodiment 42. The human antibody molecule, or anti-
gen-binding fragment thereof, of embodiment 41, wherein
the substitution at amino acid position 3 is T3A.

Embodiment 43. The human antibody molecule, or anti-
gen-binding fragment thereof, of embodiment 42, wherein
the modified hIL-2 protein comprises the amino acid
sequence of SEQ ID NO: 216.

Embodiment 44. The human antibody molecule, or anti-
gen-binding fragment thereof, of embodiment 41, wherein
the modified hIL-2 protein comprises the amino acid
sequence of SEQ ID NO: 218.

Embodiment 45. The human antibody molecule, or anti-
gen-binding fragment thereof, of any one of embodiments
38-44, wherein the modified hIL-2 protein further comprises
a deletion or substitution at amino acid position 125 relative
to the non-modified hI[.-2 amino acid sequence of SEQ ID
NO: 345.

Embodiment 46. The human antibody molecule, or anti-
gen-binding fragment thereof, of embodiment 45, wherein
the substitution at amino acid position 125 is C125A.

Embodiment 47. The human antibody molecule, or anti-
gen-binding fragment thereof, of embodiment 46, wherein
the modified hIL-2 protein comprises the amino acid
sequence of SEQ ID NO: 215, 217, or 219.

Embodiment 48. The human antibody molecule, or anti-
gen-binding fragment thereof, of embodiment 47, wherein
the modified hIL-2 protein comprises the amino acid
sequence of SEQ ID NO: 217.

Embodiment 49. The human antibody molecule, or anti-
gen-binding fragment thereof, of any one of embodiments
38-48, wherein the modified hI[.-2 protein is fused to the
antibody or antigen-binding fragment thereof at the N-ter-
minus of an antibody light chain, the C-terminus of an
antibody light chain, the N-terminus of an antibody heavy
chain, the C-terminus of an antibody heavy chain, the
N-terminus of the antigen-binding fragment, or the C-ter-
minus of the antigen-binding fragment.

Embodiment 50. The human antibody molecule, or anti-
gen-binding fragment thereof, of any one of embodiments
38-49, wherein the modified hIL-2 protein is directly fused
by a peptide bond to the antibody or antigen-binding frag-
ment thereof.

Embodiment 51. The human antibody molecule, or anti-
gen-binding fragment thereof, of embodiment 50, wherein
the modified hIL-2 protein is directly fused by a peptide
bond to the C-terminal amino acid residue of the antibody
heavy chain.

Embodiment 52. The human antibody molecule, or anti-
gen-binding fragment thereof, of any one of embodiments
38-49, wherein the modified hI[.-2 protein is fused to the
antibody or antigen-binding fragment through a linker.

Embodiment 53. An immunoconjugate comprising:

(a) a modified human interleukin-2 (hIL.-2) protein com-
prising a substitution at amino acid position 20 and a
substitution at amino acid position 38 relative to the
non-modified hI[.-2 amino acid sequence of SEQ ID
NO: 345; and

(b) a human antibody molecule, or antigen-binding frag-
ment thereof, that immunospecifically binds to human
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programmed cell death protein-1 (hPD-1), wherein the

human antibody molecule or antigen-binding fragment

thereof comprises:

(1) a heavy chain complementarity determining region
1 (CDR1) comprising the amino acid sequence of
SEQ ID NO: 418, a heavy chain CDR2 comprising
the amino acid sequence of SEQ ID NO: 419, a
heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 420, a light chain CDR1
comprising the amino acid sequence of SEQ ID NO:
421, alight chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 422, and a light chain
CDR3 comprising the amino acid sequence of SEQ
1D NO: 423,

(i1) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 386, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
387, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 388, a light chain CDR1
comprising the amino acid sequence of SEQ ID NO:
389, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 390, and a light chain
CDR3 comprising the amino acid sequence of SEQ
1D NO: 391;

(iii) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 396, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
397, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 398, a light chain CDR1
comprising the amino acid sequence of SEQ ID NO:
399, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 400, and a light chain
CDR3 comprising the amino acid sequence of SEQ
ID NO: 401; or

(iv) a heavy chain CDR1 comprising the amino acid
sequence of SEQ ID NO: 406, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:
407, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO: 408, a light chain CDR1
comprising the amino acid sequence of SEQ ID NO:
409, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 410, and a light chain
CDR3 comprising the amino acid sequence of SEQ
ID NO: 411.

Embodiment 54. The immunoconjugate of embodiment
53, wherein the substitution at amino acid position 20 of the
modified hIL.-2 protein is selected from a D20A, D20S,
D20Q, D20M, D201, D20V, D20N, D20G, D20T, or D20E
substitution.

Embodiment 55. The immunoconjugate of embodiment
53 or 54, wherein the substitution at amino acid position 38
of the modified hILL-2 protein is selected from an R38E,
R38N, R38G, R38H, R38I, R38L, R38M, R38F, R38P,
R38S, R38T, R38W, R38Y, R38V, R38A, R38Q), R38D, and
R38K substitution.

Embodiment 56. The immunoconjugate of any one of
embodiments 53-55, wherein the substitution at amino acid
position 20 of the modified hILL-2 protein is selected from a
D20A, D208, D20Q, D20M, D201, D20V, D20N, D20G,
D20T, or D20E substitution and the amino acid substitution
at amino acid position 38 of the modified hIl.-2 protein is
R38E.

Embodiment 57. The immunoconjugate of any one of
embodiments 53-56, wherein the modified hI[.-2 protein
comprises the amino acid sequence of any one of SEQ ID
NOs: 134-150, 307, 344, 607-611, 614, 617, or 620.
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Embodiment 58. The immunoconjugate of any one of
embodiments 53-56, wherein the modified hIL.-2 protein
comprises a D20A and a R38E substitution.

Embodiment 59. The immunoconjugate of embodiment
58, wherein the modified hIL-2 protein comprises the amino
acid sequence of SEQ ID NO: 149.

Embodiment 60. The immunoconjugate of any one of
embodiments 53-57, comprising the amino acid sequence of
any one of SEQ ID NOs: 608, 614, 611, 620, 607, 610, 617,
609, or 307.

Embodiment 61. The immunoconjugate of any one of
embodiments 53-60, wherein the modified hIL.-2 protein
further comprises a deletion or substitution at amino acid
position 3 relative to the non-modified hI[.-2 amino acid
sequence of SEQ ID NO: 345.

Embodiment 62. The immunoconjugate of embodiment
61, wherein the substitution at amino acid position 3 of the
modified hIL-2 protein is T3A.

Embodiment 63. The immunoconjugate of embodiment
62, wherein the modified hIL-2 protein comprises the amino
acid sequence of SEQ ID NO: 216.

Embodiment 64. The immunoconjugate of embodiment
61, wherein the modified hIL-2 protein comprises the amino
acid sequence of SEQ ID NO: 218.

Embodiment 65. The immunoconjugate of any one of
embodiments 53-64, wherein the modified hIL.-2 protein
further comprises a deletion or substitution at amino acid
position 125 relative to the non-modified hIl.-2 amino acid
sequence of SEQ ID NO: 345.

Embodiment 66. The immunoconjugate of embodiment
65, wherein the substitution at amino acid position 125 is
C125A.

Embodiment 67. The immunoconjugate of embodiment
66, wherein the modified hIL-2 protein comprises the amino
acid sequence of SEQ ID NO: 215, 217, or 219.

Embodiment 68. The immunoconjugate of embodiment
67, wherein the modified hIL-2 protein comprises the amino
acid sequence of SEQ ID NO: 217.

Embodiment 69. The immunoconjugate of any one of
embodiments 53-68, wherein the modified hIL-2 protein is
fused to the antibody or antigen-binding fragment thereof at
the N-terminus of an antibody light chain, the C-terminus of
an antibody light chain, the N-terminus of an antibody heavy
chain, the C-terminus of an antibody heavy chain, the
N-terminus of the antigen-binding fragment, or the C-ter-
minus of the antigen-binding fragment.

Embodiment 70. The immunoconjugate of any one of
embodiments 53-69, wherein the modified hIL-2 protein is
directly fused by a peptide bond to the antibody or antigen-
binding fragment thereof.

Embodiment 71. The immunoconjugate of embodiment
70, wherein modified hIL-2 protein is directly fused by a
peptide bond to the C-terminal amino acid residue of the
antibody heavy chain.

Embodiment 72. The immunoconjugate of any one of
embodiments 53-69, wherein the modified hIL-2 protein is
fused to the antibody or antigen-binding fragment thereof
through a linker.

Embodiment 73. The immunoconjugate of any one of
embodiments 53-72, wherein the human antibody molecule,
or antigen-binding fragment thereof, comprises:

a) a heavy chain variable region comprising the amino
acid sequence of SEQ ID NO: 416 and a light chain
variable region comprising the amino acid sequence of
SEQ ID NO: 417,
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b) a heavy chain variable region comprising the amino
acid sequence of SEQ ID NO: 384 and a light chain
variable region comprising the amino acid sequence of
SEQ ID NO: 385;

¢) a heavy chain variable region comprising the amino
acid sequence of SEQ ID NO: 394 and a light chain
variable region comprising the amino acid sequence of
SEQ ID NO: 395; or

d) a heavy chain variable region comprising the amino
acid sequence of SEQ ID NO: 404 and a light chain
variable region comprising the amino acid sequence of
SEQ ID NO: 405.

Embodiment 74. The immunoconjugate of any one of
embodiments 53-73, wherein the human antibody molecule,
or antigen-binding fragment thereof, comprises an IgG1l
heavy chain constant region.

Embodiment 75. The immunoconjugate of embodiment
74, wherein the human antibody molecule, or antigen-
binding fragment thereof, comprises an .235A substitution
and a G237A substitution, according to EU numbering.

Embodiment 76. The immunoconjugate of any one of
embodiments 53-75, wherein the human antibody molecule,
or antigen-binding fragment thereof, comprises:

a) a heavy chain comprising the amino acid sequence of
SEQ ID NO: 414 and a light chain comprising the
amino acid sequence of SEQ ID NO: 415;

b) a heavy chain comprising the amino acid sequence of
SEQ ID NO: 424 and a light chain comprising the
amino acid sequence of SEQ ID NO: 425;

¢) a heavy chain comprising the amino acid sequence of
SEQ ID NO: 426 and a light chain comprising the
amino acid sequence of SEQ ID NO: 427; or

d) a heavy chain comprising the amino acid sequence of
SEQ ID NO: 428 and a light chain comprising the
amino acid sequence of SEQ ID NO: 429.

Embodiment 77. The immunoconjugate of embodiment
76, wherein the human antibody molecule, or antigen-
binding fragment thereof, comprises a heavy chain compris-
ing the amino acid sequence of SEQ ID NO: 414 and a light
chain comprising the amino acid sequence of SEQ ID NO:
415.

Embodiment 78. The immunoconjugate of any one of
embodiments 53-77, comprising a light chain comprising
the amino acid sequence of SEQ ID NO: 415; and a heavy
chain-modified hIL.-2 protein fusion comprising the amino
acid sequence of SEQ ID NO: 532.

Embodiment 79. A pharmaceutical composition compris-
ing the modified hIL.-2 protein of any one of embodiments
1-31, the human antibody molecule, or antigen-binding
fragment thereof, of any one of embodiments 32-52, or the
immunoconjugate of any one of embodiments 53-78.

Embodiment 80. A polynucleotide, comprising a nucleic
acid sequence encoding the modified hI[L-2 protein of any
one of embodiments 1-31, the human antibody molecule, or
antigen-binding fragment thereof, of any one of embodi-
ments 32-52, or the immunoconjugate of any one of embodi-
ments 53-78.

Embodiment 81. A vector comprising a polynucleotide
comprising a nucleic acid sequence that encodes the modi-
fied hiIL.-2 protein of any one of embodiments 1-31, the
human antibody molecule, or antigen-binding fragment
thereof, of any one of embodiments 32-52, or the immuno-
conjugate of any one of embodiments 53-78.

Embodiment 82. A transformed cell comprising the vector
of embodiment 81.

Embodiment 83. A method of treating a disease or disor-
der in a subject, the method comprising administering a



US 12,281,148 B2

219

therapeutically effective amount of the modified hIL.-2 pro-
tein of any one of embodiments 10-14 and 27-31, the
immunoconjugate of any one of embodiments 53-78, or the
pharmaceutical composition of embodiment 79 to the sub-
ject to thereby treat the disease or disorder.

Embodiment 84. The method of embodiment 83, wherein
the disease or disorder is cancer.

Embodiment 85. The method of embodiment 84, wherein
the cancer is melanoma.

Embodiment 86. The method of embodiment 84, wherein
the cancer is non-small cell lung carcinoma.

Embodiment 87. Use of the modified hIL-2 protein of any
one of embodiments 10-14 and 27-31, the immunoconjugate
of any one of embodiments 53-78, or the pharmaceutical
composition of embodiment 79 in the preparation of a
medicament for the treatment of a disease or disorder.
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Embodiment 88. The use of embodiment 87, wherein the
disease or disorder is cancer.

Embodiment 89. The use of embodiment 88, wherein the
cancer is melanoma.

Embodiment 90. The use of embodiment 88, wherein the
cancer is non-small cell lung carcinoma.

Embodiment 91. Use of the modified hIL.-2 protein of any
one of embodiments 10-14 and 27-31, the immunoconjugate
of any one of embodiments 53-78, or the pharmaceutical
composition of embodiment 79 for the treatment of a disease
or disorder.

Embodiment 92. The use of embodiment 91, wherein the
disease or disorder is cancer.

Embodiment 93. The use of embodiment 92, wherein the
cancer is melanoma.

Embodiment 94. The use of embodiment 92, wherein the
cancer is non-small cell lung carcinoma.

SEQUENCE LISTING

Sequence total quantity: 621
SEQ ID NO: 1 moltype = AA length =
FEATURE Location/Qualifiers
source 1..133
mol_type
organism =

133

protein
Synthetic
SEQUENCE: 1

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 2 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct

SEQUENCE: 2

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEAL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 3 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct

SEQUENCE: 3

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEEL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 4 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct

SEQUENCE: 4

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEFL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 5 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct

SEQUENCE: 5

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEGL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 6 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct

construct

TKKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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-continued

222

SEQUENCE: 6
APTSSSTKKT QLQLEHLLLD
EELKPLEEHL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 7
FEATURE
source

SEQUENCE: 7
APTSSSTKKT QLQLEHLLLD
EELKPLEEIL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 8
FEATURE
source

SEQUENCE: 8
APTSSSTKKT QLQLEHLLLD
EELKPLEEKL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 9
FEATURE
source

SEQUENCE: 9
APTSSSTKKT QLQLEHLLLD
EELKPLEELL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 10
FEATURE
source

SEQUENCE: 10
APTSSSTKKT QLQLEHLLLD
EELKPLEEML NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 11
FEATURE
source

SEQUENCE: 11
APTSSSTKKT QLQLEHLLLD
EELKPLEEQL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 12
FEATURE
source

SEQUENCE: 12
APTSSSTKKT QLQLEHLLLD
EELKPLEESL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 13
FEATURE
source

SEQUENCE: 13
APTSSSTKKT QLQLEHLLLD
EELKPLEETL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 14
FEATURE
source

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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-continued

224

SEQUENCE: 14
APTSSSTKKT QLQLEHLLLD
EELKPLEEWL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 15
FEATURE
source

SEQUENCE: 15
APTSSSTKKT QLQLEHLLLD
EELKPLEEYL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 16
FEATURE
source

SEQUENCE: 16
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 17
FEATURE
source

SEQUENCE: 17
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 18
FEATURE
source

SEQUENCE: 18
APTSSSTKKT QLQLEHLLLD
EELKPLEERL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 19
FEATURE
source

SEQUENCE: 19
APTSSSTKKT QLQLEHLLLD
EELKPLEERL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 20
FEATURE
source

SEQUENCE: 20
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 21
FEATURE
source

SEQUENCE: 21
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 22
FEATURE
source

organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTAML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TKKKYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKKRMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TKKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFRMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TKKKRMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TKKFRMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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mol type = protein
organism = Synthetic
SEQUENCE: 22
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTEML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 23
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 23

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 24
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 24

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 25
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 25

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EALKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 26
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 26

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKRLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 27
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 27

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKSLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 28
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 28

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEAL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 29
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 29

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEDL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 30
FEATURE

moltype = AA length
Location/Qualifiers

congtruct

TKKFRMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TKEFRMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TKTFRMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TKKFRMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TKKFRMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TKKFRMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TKKFRMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TKKFRMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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-continued
source 1..133
mol type = protein
organism = Synthetic construct

SEQUENCE: 30

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEERL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 31
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 31

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 32
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 32

APTSSSTKKT QLQLEHLLLN LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 33
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 33

APTSSSTKKT QLQLEHLLLK LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 34
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 34

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISAIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 35
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 35

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISGIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 36
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 36

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISHIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 37
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 37

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISKIN VIVLELKGSE
WITFCQSIIS TLT
SEQ ID NO: 38

moltype = AA length

TKKFRMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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230

-continued
FEATURE Location/Qualifiers
source 1..133
mol type = protein
organism = Synthetic construct

SEQUENCE: 38

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRALISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 39
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 39

APTSSSTKKT QLQLAHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 40
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 40

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLALKGSE
WITFCQSIIS TLT

SEQ ID NO: 41
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 41

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISAIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 42
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 42

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLIANIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 43
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 43

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRALISAIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 44
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 44

APTSSSTKKT QLQLAHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISAIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 45
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 45

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLIAAIN VIVLELKGSE
WITFCQSIIS TLT

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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232

-continued
SEQ ID NO: 46 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133
mol type = protein
organism = Synthetic construct

SEQUENCE: 46

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTAML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 47
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 47

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTDML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 48
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 48

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTEML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 49
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 49

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTQML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 50
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 50

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 51
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 51

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 52
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
orggnism = Synthetic
SEQUENCE: 52

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 53
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 53

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TRKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TAKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TDKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

THKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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234

-continued
SEQ ID NO: 54 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133
mol type = protein
organism = Synthetic construct

SEQUENCE: 54

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 55
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 55

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 56
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 56

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 57
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 57

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 58
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 58

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 59
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 59

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 60
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 60

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 61
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 61

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
AELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE

TFAFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFEFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFQFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFAMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFKMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFSMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFRMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
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-continued

WITFCQSIIS TLT 133
SEQ ID NO: 62 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 62
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML TFKFYMPKKA TELKHLQCLE 60
RELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 63 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 63
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML TFKFYMPKKA TELKHLQCLE 60
KELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 64 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 64
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML TFKFYMPKKA TELKHLQCLE 60
EALKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 65 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 65
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML TFKFYMPKKA TELKHLQCLE 60
ERLKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 66 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 66
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML TFKFYMPKKA TELKHLQCLE 60
EKLKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 67 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 67
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML TFKFYMPKKA TELKHLQCLE 60
EYLKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 68 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 68
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML TFKFYMPKKA TELKHLQCLE 60
EELKPLEYVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 69 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 69
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML TFKFYMPKKA TELKHLQCLE 60
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238

EELKPLEAVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 70
FEATURE
source

SEQUENCE: 70
APTSSSTKKT QLQLEHLLLD
EELKPLEKVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 71
FEATURE
source

SEQUENCE: 71
APTSSSTKKT QLQLEHLLLD
EELKPLERVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 72
FEATURE
source

SEQUENCE: 72
APTSSSTKKT QLQLEHLLLD
EELKPLELVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 73
FEATURE
source

SEQUENCE: 73
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NYAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 74
FEATURE
source

SEQUENCE: 74
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NRAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 75
FEATURE
source

SEQUENCE: 75
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NAAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 76
FEATURE
source

SEQUENCE: 76
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NDAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 77

FEATURE
source

SEQUENCE: 77

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct
TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NHAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 78
FEATURE
source

SEQUENCE: 78
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NFAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 79
FEATURE
source

SEQUENCE: 79
APTSSSTKKT QLQLEHLLLD
RELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 80
FEATURE
source

SEQUENCE: 80
APTSSSTKKT QLQLEHLLLD
RELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 81
FEATURE
source

SEQUENCE: 81
APASSSTKKT QLQLEHLLLD
EELKPLEEVL NGAQSKNFHL
WITFAQSIIS TLT

SEQ ID NO: 82
FEATURE
source

SEQUENCE: 82
APTSSSTKKT QLQLAHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 83
FEATURE
source

SEQUENCE: 83
APTSSSTKKT QLQLRHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 84
FEATURE
source

SEQUENCE: 84
APTSSSTKKT QLQLKHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 85
FEATURE
source

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTDML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTDML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFEFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TAKFAMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct
TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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SEQUENCE: 85
APTSSSTKKT QLQLEALLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 86
FEATURE
source

SEQUENCE: 86
APTSSSTKKT QLQLEYLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 87
FEATURE
source

SEQUENCE: 87
APTSSSTKKT QLQLEELLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 88
FEATURE
source

SEQUENCE: 88
APTSSSTKKT QLQLEHLLAD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 89
FEATURE
source

SEQUENCE: 89
APTSSSTKKT QLQLEHLLLI
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 90
FEATURE
source

SEQUENCE: 90
APTSSSTKKT QLQLEHLLLS
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 91
FEATURE
source

SEQUENCE: 91
APTSSSTKKT QLQLEHLLLH
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 92
FEATURE
source

SEQUENCE: 92
APTSSSTKKT QLQLEHLLLT
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 93
FEATURE
source

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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SEQUENCE: 93
APTSSSTKKT QLQLEHLLLW
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 94
FEATURE
source

SEQUENCE: 94
APTSSSTKKT QLQLEHLLLY
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 95
FEATURE
source

SEQUENCE: 95
APTSSSTKKT QLQLEHLLLR
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 96
FEATURE
source

SEQUENCE: 96
APTSSSTKKT QLQLEHLLLF
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 97
FEATURE
source

SEQUENCE: 97
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 98
FEATURE
source

SEQUENCE: 98
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 99
FEATURE
source

SEQUENCE: 99
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 100
FEATURE
source

SEQUENCE: 100
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 101
FEATURE
source

organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
APRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRALISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRRLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRKLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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SEQUENCE: 101
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 102
FEATURE
source

SEQUENCE: 102
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 103
FEATURE
source

SEQUENCE: 103
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 104
FEATURE
source

SEQUENCE: 104
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 105
FEATURE
source

SEQUENCE: 105
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 106
FEATURE
source

SEQUENCE: 106
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 107
FEATURE
source

SEQUENCE: 107
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 108
FEATURE
source

SEQUENCE: 108
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 109
FEATURE

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLIANIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISYIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISDIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISRIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISEIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISFIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISIIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VAVLELKGSE

moltype = AA length
Location/Qualifiers

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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248

-continued
source 1..133
mol type = protein
organism = Synthetic construct

SEQUENCE: 109
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 110
FEATURE
source

SEQUENCE: 110
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 111
FEATURE
source

SEQUENCE: 111
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 112
FEATURE
source

SEQUENCE: 112
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 113
FEATURE
source

SEQUENCE: 113
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 114
FEATURE
source

SEQUENCE: 114
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 115
FEATURE
source

SEQUENCE: 115
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 116

FEATURE
source

SEQUENCE: 116

LOMILNGINN YKNPKLTRML
RPRDLISNIN VYVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VSVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VFVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VRVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VDVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VEVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLALKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLRLKGSE
WITFCQSIIS TLT
SEQ ID NO: 117

moltype = AA length

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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-continued
FEATURE Location/Qualifiers
source 1..133
mol type = protein
organism = Synthetic construct

SEQUENCE: 117
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 118
FEATURE
source

SEQUENCE: 118
APTSSSTKKT QLQLEELLLY
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 119
FEATURE
source

SEQUENCE: 119
APTSSSTKKT QLQLEALLLY
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 120
FEATURE
source

SEQUENCE: 120
APTSSSTKKT QLQLEYLLLY
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 121
FEATURE
source

SEQUENCE: 121
APTSSSTKKT QLQLEHLLLY
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 122
FEATURE
source

SEQUENCE: 122
APTSSSTKKT QLQLEHLLLY
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 123
FEATURE
source

SEQUENCE: 123
APTSSSTKKT QLQLEHLLLY
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 124

FEATURE
source

SEQUENCE: 124

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLKLKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VAVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VSVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VRVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLY LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLRLKGSE
WITFCQSIIS TLT

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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-continued
SEQ ID NO: 125 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133
mol type = protein
organism = Synthetic construct

SEQUENCE: 125

APTSSSTKKT QLQLEHLLLY LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLALKGSE
WITFCQSIIS TLT

SEQ ID NO: 126
FEATURE
source

moltype = AA length
Location/Qualifiers
1..164

mol type = protein
organism = Synthetic
SEQUENCE: 126

ELCDDDPPEI PHATFKAMAY KEGTMLNCEC KRGFRRIKSG
CTSSATRNTT KQVTPQPEEQ KERKTTEMQS PMQPVDQASL
FVVGOMVYYQ CVQGYRALHR GPAESVCKMT HGKTRWTQPQ

SEQ ID NO: 127
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 127

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 128
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 128

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 129
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 129

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 130
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 130

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 131
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
orggnism = Synthetic
SEQUENCE: 131

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 132
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 132

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 164

congtruct

SLYMLCTGNS SHSSWDNQCQ
PGHCREPPPW ENEATERIYH
LICT

= 133

congtruct

TDKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TRKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TKKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TAKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

THKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFRMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

60
120
133

60
120
164

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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254

-continued
SEQ ID NO: 133 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133
mol type = protein
organism = Synthetic construct

SEQUENCE: 133

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 134
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 134

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTNML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 135
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 135

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTGML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 136
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 136

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTHML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 137
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 137

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTIML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 138
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 138

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTLML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 139
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 139

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTMML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 140
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 140

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTFML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE

TFKFKMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
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-continued

WITFCQSIIS TLT 133
SEQ ID NO: 141 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 141
APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTPML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 142 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 142
APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTSML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 143 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 143
APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTTML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 144 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 144
APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTWML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 145 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 145
APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTYML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 146 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 146
APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTVML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 147 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 147
APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTAML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 148 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 148
APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTQML TFKFYMPKKA TELKHLQCLE 60
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EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 149

FEATURE
source

SEQUENCE: 149

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTEML

EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 150

FEATURE
source

SEQUENCE: 150

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTDML

EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 151

FEATURE
source

SEQUENCE: 151

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 152

FEATURE
source

SEQUENCE: 152

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

AELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 153

FEATURE
source

SEQUENCE: 153

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

EALKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 154
FEATURE
source

SEQUENCE: 154
APTSSSTKKT QLQLEHLLLA
EYLKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 155
FEATURE
source

SEQUENCE: 155
APTSSSTKKT QLQLEHLLLA
EELKPLEEVL NDAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 156

FEATURE
source

SEQUENCE: 156

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFEFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct
TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

EELKPLEEVL NHAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 157
FEATURE
source

SEQUENCE: 157
APTSSSTKKT QLQLEHLLLA
EELKPLEEVL NRAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 158
FEATURE
source

SEQUENCE: 158
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 159
FEATURE
source

SEQUENCE: 159
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 160
FEATURE
source

SEQUENCE: 160
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 161
FEATURE
source

SEQUENCE: 161
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 162
FEATURE
source

SEQUENCE: 162
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 163
FEATURE
source

SEQUENCE: 163
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 164
FEATURE
source

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VDVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VDVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VDVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VDVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VDVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VDVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TDKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TRKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

THKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TAKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFEFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct
TFKFRMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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SEQUENCE: 164
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 165
FEATURE
source

SEQUENCE: 165
APTSSSTKKT QLQLEHLLLD
EALKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 166
FEATURE
source

SEQUENCE: 166
APTSSSTKKT QLQLEHLLLD
EYLKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 167
FEATURE
source

SEQUENCE: 167
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NDAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 168
FEATURE
source

SEQUENCE: 168
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NHAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 169
FEATURE
source

SEQUENCE: 169
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NRAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 170
FEATURE
source

SEQUENCE: 170
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 171
FEATURE
source

SEQUENCE: 171
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 172
FEATURE
source

LOMILNGINN YKNPKLTRML
RPRDLISNIN VDVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VDVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VDVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VDVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VDVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VDVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTDML
RPRDLISNIN VDVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRDLISNIN VDVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein

TFKFKMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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SEQUENCE: 172
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 173
FEATURE
source

SEQUENCE: 173
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 174
FEATURE
source

SEQUENCE: 174
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 175
FEATURE
source

SEQUENCE: 175
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 176
FEATURE
source

SEQUENCE: 176
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 177
FEATURE
source

SEQUENCE: 177
APTSSSTKKT QLQLEHLLLA
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 178
FEATURE
source

SEQUENCE: 178
APTSSSTKKT QLQLEHLLLA
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 179
FEATURE
source

SEQUENCE: 179
APTSSSTKKT QLQLEHLLLA
RELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 180
FEATURE
source

organism = Synthetic

LOMILNGINN YKNPKLTQML
RPRDLISNIN VDVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTAML
RPRDLISNIN VDVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRDLISRIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRRLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRKLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTDML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TAKFRMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

THKFRMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133



US 12,281,148 B2

265

-continued
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SEQUENCE: 180

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTEML

RELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 181

FEATURE
source

SEQUENCE: 181

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTQML

RELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 182

FEATURE
source

SEQUENCE: 182

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTAML

RELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 183
FEATURE
source

SEQUENCE: 183
APTSSSTKKT QLQLEHLLLA
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 184
FEATURE
source

SEQUENCE: 184
APTSSSTKKT QLQLEHLLLA
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 185
FEATURE
source

SEQUENCE: 185
APTSSSTKKT QLQLEHLLLA
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 186
FEATURE
source

SEQUENCE: 186
APTSSSTKKT QLQLEHLLLA
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 187
FEATURE
source

SEQUENCE: 187
APTSSSTKKT QLQLEHLLLA
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 188
FEATURE

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTAML
RPRDLISNIN VIVLALKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTDML
RPRDLISNIN VIVLALKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRDLISNIN VIVLALKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTQML
RPRDLISNIN VIVLALKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLALKGSE

moltype = AA length
Location/Qualifiers

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TRKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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-continued
source 1..133
mol type = protein
organism = Synthetic construct

SEQUENCE: 188

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 189

FEATURE
source

SEQUENCE: 189

RPRDLISNIN VIVLALKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 190

FEATURE
source

SEQUENCE: 190

RPRDLISNIN VIVLALKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 191

FEATURE
source

SEQUENCE: 191

RPRDLISNIN VIVLALKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 192

FEATURE
source

SEQUENCE: 192

RPRDLISNIN VIVLALKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 193

FEATURE
source

SEQUENCE: 193

RPRDLISNIN VIVLALKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 194

FEATURE
source

SEQUENCE: 194

RPRDLISNIN VIVLALKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 195

FEATURE
source

SEQUENCE: 195

RPRDLISNIN VIVLALKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLALKGSE
WITFCQSIIS TLT
SEQ ID NO: 196

moltype = AA length

TAKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TDKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

THKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TKKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFAFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFEFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFQFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFAMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133



US 12,281,148 B2

269
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-continued
FEATURE Location/Qualifiers
source 1..133
mol type = protein
organism = Synthetic construct

SEQUENCE: 196

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLALKGSE
WITFCQSIIS TLT

SEQ ID NO: 197
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 197

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLALKGSE
WITFCQSIIS TLT

SEQ ID NO: 198
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 198

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLALKGSE
WITFCQSIIS TLT

SEQ ID NO: 199
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 199

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
AELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLALKGSE
WITFCQSIIS TLT

SEQ ID NO: 200
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 200

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EALKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLALKGSE
WITFCQSIIS TLT

SEQ ID NO: 201
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 201

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
ERLKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLALKGSE
WITFCQSIIS TLT

SEQ ID NO: 202
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 202

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EKLKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLALKGSE
WITFCQSIIS TLT

SEQ ID NO: 203
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 203

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EYLKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLALKGSE
WITFCQSIIS TLT

TFKFKMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFSMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFRMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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-continued
SEQ ID NO: 204 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133
mol type = protein
organism = Synthetic construct

SEQUENCE: 204

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEYVL NLAQSKNFHL RPRDLISNIN VIVLALKGSE
WITFCQSIIS TLT

SEQ ID NO: 205
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 205

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEAVL NLAQSKNFHL RPRDLISNIN VIVLALKGSE
WITFCQSIIS TLT

SEQ ID NO: 206
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 206

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLELVL NLAQSKNFHL RPRDLISNIN VIVLALKGSE
WITFCQSIIS TLT

SEQ ID NO: 207
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 207

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NYAQSKNFHL RPRDLISNIN VIVLALKGSE
WITFCQSIIS TLT

SEQ ID NO: 208
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 208

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NRAQSKNFHL RPRDLISNIN VIVLALKGSE
WITFCQSIIS TLT

SEQ ID NO: 209
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 209

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NAAQSKNFHL RPRDLISNIN VIVLALKGSE
WITFCQSIIS TLT

SEQ ID NO: 210
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
orggnism = Synthetic
SEQUENCE: 210

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NDAQSKNFHL RPRDLISNIN VIVLALKGSE
WITFCQSIIS TLT

SEQ ID NO: 211
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 211

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NHAQSKNFHL RPRDLISNIN VIVLALKGSE
WITFCQSIIS TLT

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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-continued
SEQ ID NO: 212 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133
mol type = protein
organism = Synthetic construct

SEQUENCE: 212

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NFAQSKNFHL RPRDLISNIN VIVLALKGSE

WITFCQSIIS TLT
SEQ ID NO: 213

FEATURE
source

SEQUENCE: 213

moltype =

AA length

Location/Qualifiers

1..133
mol_type =
organism =

protein
Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLIANIN VIVLELKGSE

WITFCQSIIS TLT
SEQ ID NO: 214

FEATURE
source

SEQUENCE: 214

moltype =

AA length

Location/Qualifiers

1..133
mol_type =
organism =

protein
Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLALKGSE

WITFCQSIIS TLT
SEQ ID NO: 215

FEATURE
source

SEQUENCE: 215

moltype =

AA length

Location/Qualifiers

1..133
mol_type =
organism =

protein
Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTEML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE

WITFAQSIIS TLT
SEQ ID NO: 216

FEATURE
source

SEQUENCE: 216

moltype =

AA length

Location/Qualifiers

1..133
mol_type =
organism =

protein
Synthetic

APASSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTEML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE

WITFCQSIIS TLT
SEQ ID NO: 217

FEATURE
source

SEQUENCE: 217

moltype =

AA length

Location/Qualifiers

1..133
mol_type =
organism =

protein
Synthetic

APASSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTEML

EELKPLEEVL NLAQSKNFHL
WITFAQSIIS TLT

SEQ ID NO: 218

FEATURE
source

SEQUENCE: 218

moltype =

RPRDLISNIN VIVLELKGSE

AA length

Location/Qualifiers

1..130
mol_type =
organism =

protein
Synthetic

SSSTKKTQLQ LEHLLLALQM ILNGINNYKN PKLTEMLTFK
KPLEEVLNLA QSKNFHLRPR DLISNINVIV LELKGSETTF

FCQSIISTLT
SEQ ID NO: 219

FEATURE
source

SEQUENCE: 219

moltype =

AA length

Location/Qualifiers

1..130
mol_type =
organism =

protein
Synthetic

SSSTKKTQLQ LEHLLLALQM ILNGINNYKN PKLTEMLTFK
KPLEEVLNLA QSKNFHLRPR DLISNINVIV LELKGSETTF

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TKKFRMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TKKFRMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 130

congtruct

FYMPKKATEL KHLQCLEEEL
MCEYADETAT IVEFLNRWIT

= 130

congtruct

FYMPKKATEL KHLQCLEEEL
MCEYADETAT IVEFLNRWIT

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
130

60
120
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-continued

FAQSIISTLT 130
SEQ ID NO: 220 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 220
APTSSSTKKT QLQLEHLLLD LAMILNGINN YKNPKLTEML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 221 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 221
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTEML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WIAFCQSIIS TLT 133
SEQ ID NO: 222 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 222
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTEML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIAS TLT 133
SEQ ID NO: 223 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 223
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTEML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIA TLT 133
SEQ ID NO: 224 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 224
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTEML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCASIIS TLT 133
SEQ ID NO: 225 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 225
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTEML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCDSIIS TLT 133
SEQ ID NO: 226 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 226
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTEML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCVSIIS TLT 133
SEQ ID NO: 227 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 227
APTSSSTKKT QLQLEHLLLD LAMILNGINN YKNPKLTEML TFKFYMPKKA TELKHLQCLE 60
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EELKPLEEVL NLAQSKNFHL
WITFCQSIIA TLT

SEQ ID NO: 228
FEATURE
source

SEQUENCE: 228
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCDSIIS TLT

SEQ ID NO: 229

FEATURE
source

SEQUENCE: 229

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

EELKPLEEVL NLAQSKNFHL
WITFCDSIIS TLT

SEQ ID NO: 230

FEATURE
source

SEQUENCE: 230

RPRDLISNIN VIVLALKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

RELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 231
FEATURE
source

SEQUENCE: 231
APTSSSTKKT QLQLEHLLLA
NELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 232
FEATURE
source

SEQUENCE: 232
APTSSSTKKT QLQLEHLLLA
DELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 233
FEATURE
source

SEQUENCE: 233
APTSSSTKKT QLQLEHLLLA
QELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 234
FEATURE
source

SEQUENCE: 234
APTSSSTKKT QLQLEHLLLA
GELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 235

FEATURE
source

SEQUENCE: 235

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TKKFRMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct
TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

HELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 236

FEATURE
source

SEQUENCE: 236

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

IELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 237

FEATURE
source

SEQUENCE: 237

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

LELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 238

FEATURE
source

SEQUENCE: 238

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

KELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 239

FEATURE
source

SEQUENCE: 239

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

MELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 240
FEATURE
source

SEQUENCE: 240
APTSSSTKKT QLQLEHLLLA
FELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 241
FEATURE
source

SEQUENCE: 241
APTSSSTKKT QLQLEHLLLA
PELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 242
FEATURE
source

SEQUENCE: 242
APTSSSTKKT QLQLEHLLLA
SELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 243
FEATURE
source

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct
TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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SEQUENCE: 243

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

TELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 244

FEATURE
source

SEQUENCE: 244

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

WELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 245
FEATURE
source

SEQUENCE: 245
APTSSSTKKT QLQLEHLLLA
YELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 246
FEATURE
source

SEQUENCE: 246
APTSSSTKKT QLQLEHLLLA
VELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 247
FEATURE
source

SEQUENCE: 247
APTSSSTKKT QLQLEHLLLA
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 248
FEATURE
source

SEQUENCE: 248
APTSSSTKKT QLQLEHLLLA
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 249
FEATURE
source

SEQUENCE: 249
APTSSSTKKT QLQLEHLLLA
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 250
FEATURE
source

SEQUENCE: 250
APTSSSTKKT QLQLEHLLLA
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 251
FEATURE
source

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TNKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TQKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TEKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TGKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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SEQUENCE: 251

organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 252

FEATURE
source

SEQUENCE: 252

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML

EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 253
FEATURE
source

SEQUENCE: 253
APTSSSTKKT QLQLEHLLLA
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 254
FEATURE
source

SEQUENCE: 254
APTSSSTKKT QLQLEHLLLA
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 255
FEATURE
source

SEQUENCE: 255
APTSSSTKKT QLQLEHLLLA
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 256
FEATURE
source

SEQUENCE: 256
APTSSSTKKT QLQLEHLLLA
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 257
FEATURE
source

SEQUENCE: 257
APTSSSTKKT QLQLEHLLLA
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 258
FEATURE
source

SEQUENCE: 258
APTSSSTKKT QLQLEHLLLA
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 259
FEATURE
source

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

congtruct

TIKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TLKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TMKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TPKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TSKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TTKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TWKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TYKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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mol type = protein
organism = Synthetic
SEQUENCE: 259
APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 260
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 260

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 261
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 261

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 262
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 262

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 263
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 263

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 264
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 264

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 265
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 265

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 266
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 266

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 267
FEATURE

moltype = AA length
Location/Qualifiers

congtruct

TVKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFAMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFNMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFDMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFQMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFEMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFGMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFHMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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288

-continued
source 1..133
mol type = protein
organism = Synthetic construct

SEQUENCE: 267

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 268
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 268

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 269
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 269

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 270
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 270

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 271
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 271

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 272
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 272

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 273
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 273

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 274
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 274

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT
SEQ ID NO: 275

moltype = AA length

TFKFIMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFLMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFMMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFFMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFPMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFSMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFTMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFWMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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289

290

-continued
FEATURE Location/Qualifiers
source 1..133
mol type = protein
organism = Synthetic construct

SEQUENCE: 275

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 276
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 276

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 277
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 277

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 278
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 278

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 279
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 279

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 280
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 280

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 281
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 281

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 282
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 282

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

TFKFVMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TNKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TQKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TEKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TGKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TIKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TLKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TKKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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292

-continued
SEQ ID NO: 283 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133
mol type = protein
organism = Synthetic construct

SEQUENCE: 283

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 284
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 284

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 285
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 285

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 286
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 286

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 287
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 287

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 288
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 288

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 289
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
orggnism = Synthetic
SEQUENCE: 289

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 290
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 290

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

TMKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TPKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TSKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TTKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TWKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TYKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TVKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFAMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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294

-continued
SEQ ID NO: 291 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133
mol type = protein
organism = Synthetic construct

SEQUENCE: 291

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 292
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 292

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 293
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 293

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 294
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 294

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 295
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 295

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 296
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 296

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 297
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 297

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 298
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 298

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE

TFKFNMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFDMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFQMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFEMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFGMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFHMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFIMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFLMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
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296

-continued

WITFCQSIIS TLT 133
SEQ ID NO: 299 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 299
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML TFKFMMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 300 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 300
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML TFKFFMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 301 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 301
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML TFKFPMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 302 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 302
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML TFKFSMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 303 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 303
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML TFKFTMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 304 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 304
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML TFKFWMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 305 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 305
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML TFKFVMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VDVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 306 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 306
APTSSSTKKT QLQLEHLLLH LOMILNGINN YKNPKLTEML TFKFYMPKKA TELKHLQCLE 60
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297

-continued

298

EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 307
FEATURE
source

SEQUENCE: 307
APTSSSTKKT QLQLEHLLLS
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 308
FEATURE
source

SEQUENCE: 308
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 309
FEATURE
source

SEQUENCE: 309
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 310
FEATURE
source

SEQUENCE: 310
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 311
FEATURE
source

SEQUENCE: 311
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 312
FEATURE
source

SEQUENCE: 312
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 313
FEATURE
source

SEQUENCE: 313
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 314

FEATURE
source

SEQUENCE: 314

RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISRIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISDIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRALISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRNLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRQLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRELISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TAKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TAKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct
TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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-continued

300

APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 315
FEATURE
source

SEQUENCE: 315
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 316
FEATURE
source

SEQUENCE: 316
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 317
FEATURE
source

SEQUENCE: 317
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 318
FEATURE
source

SEQUENCE: 318
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 319
FEATURE
source

SEQUENCE: 319
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 320
FEATURE
source

SEQUENCE: 320
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 321
FEATURE
source

SEQUENCE: 321
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 322
FEATURE
source

LOMILNGINN YKNPKLTEML
RPRGLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRHLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRILISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRLLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRMLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRFLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRPLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRSLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct
TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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301

-continued

302

SEQUENCE: 322
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 323
FEATURE
source

SEQUENCE: 323
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 324
FEATURE
source

SEQUENCE: 324
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 325
FEATURE
source

SEQUENCE: 325
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 326
FEATURE
source

SEQUENCE: 326
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 327
FEATURE
source

SEQUENCE: 327
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 328
FEATURE
source

SEQUENCE: 328
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 329
FEATURE
source

SEQUENCE: 329
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 330
FEATURE
source

LOMILNGINN YKNPKLTEML
RPRTLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRWLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRYLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRVLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRDLISNIN VAVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRDLISNIN VRVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRDLISNIN VNVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRDLISNIN VQVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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SEQUENCE: 330
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 331
FEATURE
source

SEQUENCE: 331
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 332
FEATURE
source

SEQUENCE: 332
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 333
FEATURE
source

SEQUENCE: 333
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 334
FEATURE
source

SEQUENCE: 334
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 335
FEATURE
source

SEQUENCE: 335
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 336
FEATURE
source

SEQUENCE: 336
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 337
FEATURE
source

SEQUENCE: 337
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 338
FEATURE
source

organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRDLISNIN VEVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRDLISNIN VGVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRDLISNIN VHVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRDLISNIN VLVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRDLISNIN VKVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRDLISNIN VMVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRDLISNIN VFVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRDLISNIN VPVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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mol type = protein
organism = Synthetic
SEQUENCE: 338
APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTEML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VSVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 339
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 339

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTEML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VTVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 340
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 340

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTEML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VWVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 341
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 341

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTEML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VYVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 342
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 342

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTEML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VVVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 343
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 343

APTSSSTKKT QLQLEELLLD LOMILNGINN YKNPKLTEML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 344
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 344

APTSSSTKKT QLQLEHLLLA LOMILNGINN YKNPKLTKML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 345
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 345

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 346
FEATURE

moltype = AA length
Location/Qualifiers

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 268

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133
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source 1..268

mol type = protein

organism = Synthetic construct
SEQUENCE: 346
PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNQTDKLA 60
AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV VGVVGGLLGS LVLLVWVLAV ICSRAARGTI 180
GARRTGQPLK EDPSAVPVFS VDYGELDFQW REKTPEPPVP CVPEQTEYAT IVFPSGMGTS 240
SPARRGSADG PRSAQPLRPE DGHCSWPL 268
SEQ ID NO: 347 moltype = DNA length = 804
FEATURE Location/Qualifiers
source 1..804

mol_type = other DNA

organism = Synthetic construct
SEQUENCE: 347
ccaggatggt tcttagactc cccagacagg cectggaacce cccccacctt ctceecccagee 60
ctgctegtgg tgaccgaagg ggacaacgcec accttcacct gcagettcete caacacatcg 120
gagagctteg tgctaaactg gtaccgcatg agccccagca accagacgga caagetggee 180
gectteceeyg aggaccgcag ccageccgge caggactgee gettceegtgt cacacaactg 240
cccaacggge gtgacttcca catgagegtg gtcagggece ggcegcaatga cagceggcace 300
tacctetgtyg gggccatcte cctggeccee aaggcgcaga tcaaagagag cctgegggca 360
gagctcaggyg tgacagagag aagggcagaa gtgcccacag cccaccccag ccectcacce 420
aggccagceceg gecagttcca aaccctggtg gttggtgteg tgggeggect gcetgggcage 480
ctggtgetge tagtetgggt cctggeegte atctgctece gggecgcacy agggacaata 540
ggagccagge gcaccggcca gccectgaag gaggacccect cagecgtgec tgtgttcectet 600
gtggactatyg gggagctgga tttccagtgg cgagagaaga ccccggagec cceccgtgece 660
tgtgtccctyg agcagacgga gtatgccacce attgtcttte ctageggaat gggcacctca 720
tceceegece gcaggggete agetgacgge ceteggagtyg cccagccact gaggectgag 780
gatggacact gctcttggce ccte 804
SEQ ID NO: 348 moltype = AA length = 449
FEATURE Location/Qualifiers
source 1..449

mol type = protein

organism = Synthetic construct
SEQUENCE: 348
QVQLVESGGG VVQPGRSLRL DCKASGITFS NSGMHWVRQA PGKGLEWVAV IWYDGSKRYY 60
ADSVKGRFTI SRDNSKNTLF LOMNSLRAED TAVYYCATND DYWGQGTLVT VSSAKTTPPS 120
VYPLAPGCGD TTGSSVTLGC LVKGYFPESV TVTWNSGSLS SSVHTFPALL QSGLYTMSSS 180
VTVPSSTWPS QTVTCSVAHP ASSTTVDKKL EPSGPISTIN PCPPCKECHK CPAPNLEGGP 240
SVFIFPPNIK DVLMISLTPK VTCVVVDVSE DDPDVQISWF VNNVEVHTAQ TQTHREDYAS 300
TIRVVSTLPI QHQDWMSGKE FKCKVNNKDL PSPIERTISK IKGLVRAPQV YILPPPAEQL 360
SRKDVSLTCL VVGFNPGDIS VEWTSNGHTE ENYKDTAPVL DSDGSYFIYS KLNMKTSKWE 420
KTDSFSCNVR HEGLKNYYLK KTISRSPGK 449
SEQ ID NO: 349 moltype = AA length = 214
FEATURE Location/Qualifiers
source 1..214

mol type = protein

organism = Synthetic construct
SEQUENCE: 349
EIVLTQSPAT LSLSPGERAT LSCRASQSVS SYLAWYQQKP GQAPRLLIYD ASNRATGIPA 60
RFSGSGSGTD FTLTISSLEP EDFAVYYCQQ SSNWPRTFGQ GTKVEIKRAD AAPTVSIFPP 120
SSEQLTSGGA SVVCFLNNFY PKDINVKWKI DGSERQNGVL NSWTDQDSKD STYSMSSTLT 180
LTKDEYERHN SYTCEATHKT STSPIVKSFN RNEC 214
SEQ ID NO: 350 moltype = AA length = 456
FEATURE Location/Qualifiers
source 1..456

mol type = protein

organism = Synthetic construct
SEQUENCE: 350
QVQLVQSGVE VKKPGASVKV SCKASGYTFT NYYMYWVRQA PGQGLEWMGG INPSNGGTNF 60
NEKFKNRVTL TTDSSTTTAY MELKSLQFDD TAVYYCARRD YRFDMGFDYW GQGTTVTVSS 120
AKTTPPSVYP LAPGCGDTTG SSVTLGCLVK GYFPESVTVT WNSGSLSSSV HTFPALLQSG 180
LYTMSSSVTV PSSTWPSQTV TCSVAHPASS TTVDKKLEPS GPISTINPCP PCKECHKCPA 240
PNLEGGPSVF IFPPNIKDVL MISLTPKVTC VVVDVSEDDP DVQISWFVNN VEVHTAQTQT 300
HREDYASTIR VVSTLPIQHQ DWMSGKEFKC KVNNKDLPSP IERTISKIKG LVRAPQVYIL 360
PPPAEQLSRK DVSLTCLVVG FNPGDISVEW TSNGHTEENY KDTAPVLDSD GSYFIYSKLN 420
MKTSKWEKTD SFSCNVRHEG LKNYYLKKTI SRSPGK 456
SEQ ID NO: 351 moltype = AA length = 218
FEATURE Location/Qualifiers
source 1..218

mol type = protein

organism = Synthetic construct
SEQUENCE: 351
EIVLTQSPAT LSLSPGERAT LSCRASKGVS TSGYSYLHWY QQKPGQOAPRL LIYLASYLES 60
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GVPARFSGSG SGTDFTLTIS
IFPPSSEQLT SGGASVVCFL
STLTLTKDEY ERHNSYTCEA

SEQ ID NO: 352
FEATURE
source

SEQUENCE: 352

LNTTILTPNG NEDTTADFFL
TNLTLHYWYK NSDNDKVQKC
TOMLKLONLV IPWAPENLTL
DYRHKFSLPS VDGQKRYTFR
VVISVGSMGL IISLLCVYFW
PDYSERLCLV SEIPPKGGAL

SEQ ID NO: 353
FEATURE
source

SEQUENCE: 353

AVNGTSQFTC FYNSRANISC
NLILGAPDSQ KLTTVDIVTL
RCNISWEISQ ASHYFERHLE
QVRVKPLQGE FTTWSPWSQP
CRNTGPWLKK VLKCNTPDPS
VLERDKVTQL LLQQDKVPEP
YSEEDPDEGV AGAPTGSSPQ
GSGAGEERMP PSLQERVPRD
EGVSFPWSRP PGQGEFRALN

SEQ ID NO: 354
FEATURE
source

SEQUENCE: 354
ELCDDDPPEI PHATFKAMAY
CTSSATRNTT KQVTPQPEEQ
FVVGQOMVYYQ CVQGYRALHR
SPEGRPESET SCLVTTTDFQ
QRRQRKSRRT I

SEQ ID NO: 355
FEATURE
source

SEQUENCE: 355
SGGGGS

SEQ ID NO: 356
FEATURE
source

SEQUENCE: 356

APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLTDTVLTQS
YGASNLESGV PARFSGSGSG
TVAAPSVFIF PPSDEQLKSG
KDSTYSLSST LTLSKADYEK

SEQ ID NO: 357
FEATURE
source

SEQUENCE: 357

APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLTSGGGGSD
QPKLLIYGAS NLESGVPARF
KLEIKRTVAA PSVFIFPPSD
VTEQDSKDST YSLSSTLTLS

SLEPEDFAVY YCQHSRDLPL
NNFYPKDINV KWKIDGSERQ
THKTSTSPIV KSFNRNEC

moltype = AA length
Location/Qualifiers
1..347

mol type = protein
organism = Synthetic

TTMPTDSLSV STLPLPEVQC
SHYLFSEEIT SGCQLQKKEI
HKLSESQLEL NWNNRFLNHC
VRSRFNPLCG SAQHWSEWSH
LERTMPRIPT LKNLEDLVTE
GEGPGASPCN QHSPYWAPPC

moltype = AA length
Location/Qualifiers
1..525

mol type = protein
organism = Synthetic

VWSQDGALQD TSCQVHAWPD
RVLCREGVRW RVMAIQDFKP
FEARTLSPGH TWEEAPLLTL
LAFRTKPAAL GKDTIPWLGH
KFFSQLSSEH GGDVQKWLSS
ASLSSNHSLT SCFTNQGYFF
PLQPLSGEDD AYCTFPSRDD
WDPQPLGPPT PGVPDLVDFQ
ARLPLNTDAY LSLQELQGQD

moltype = AA length
Location/Qualifiers
1..251

mol type = protein
organism = Synthetic

KEGTMLNCEC KRGFRRIKSG
KERKTTEMQS PMQPVDQASL
GPAESVCKMT HGKTRWTQPQ
IQTEMAATME TSIFTTEYQV

moltype = AA length
Location/Qualifiers
1..6

mol type = protein
organism = Synthetic

moltype = AA length
Location/Qualifiers
1..346

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE
PALAVSPGER VTISCRASES
TDFTLTIDPV EADDTATYFC
TASVVCLLNN FYPREAKVOW
HKVYACEVTH QGLSSPVTKS

moltype = AA length
Location/Qualifiers
1..352

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE
TVLTQSPALA VSPGERVTIS
SGSGSGTDFT LTIDPVEADD
EQLKSGTASV VCLLNNFYPR
KADYEKHKVY ACEVTHQGLS

TFGGGTKVEI KRADAAPTVS
NGVLNSWTDQ DSKDSTYSMS

= 347

congtruct

FVFNVEYMNC TWNSSSEPQP
HLYQTFVVQL QDPREPRRQA
LEHLVQYRTD WDHSWTEQSV
PIHWGSNTSK ENPFLFALEA
YHGNFSAWSG VSKGLAESLQ
YTLKPET

= 525

congtruct

RRRWNQTCEL LPVSQASWAC
FENLRLMAPI SLQVVHVETH
KQKQEWICLE TLTPDTQYEF
LLVGLSGAFG FIILVYLLIN
PFPSSSFSPG GLAPEISPLE
FHLPDALEIE ACQVYFTYDP
LLLFSPSLLG GPSPPSTAPG
PPPELVLREA GEEVPDAGPR
PTHLV

= 251

congtruct

SLYMLCTGNS SHSSWDNQCQ
PGHCREPPPW ENEATERIYH
LICTGEMETS QFPGEEKPQA
AVAGCVFLLI SVLLLSGLTW

congtruct

= 346

congtruct

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR
VRTGVHWYQQ KPGQQPKLLI
QOSWNDPFTF GSGTKLEIKR
KVDNALQSGN SQESVTEQDS
FNRGEC

= 352

congtruct

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR
CRASESVRTG VHWYQQKPGQ
TATYFCQQSW NDPFTFGSGT
EAKVQWKVDN ALQSGNSQES
SPVTKSFNRG EC

120
180
218

60

120
180
240
300
347

60

120
180
240
300
360
420
480
525

60

120
180
240
251

60

120
180
240
300
346

60

120
180
240
300
352
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SEQ ID NO: 358
FEATURE
source

SEQUENCE: 358

APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLTEVQLVES
VATISYDGSR TYYRDSVKGR
GQGVMVTVSS ASTKGPSVFP
HTFPAVLQSS GLYSLSSVVT
PCPAPELLGG PSVFLFPPKP
KTKPREEQYN STYRVVSVLT
VYTLPPSRDE LTKNQVSLTC
SKLTVDKSRW QQGNVFSCSV

SEQ ID NO: 359
FEATURE
source

SEQUENCE: 359

APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLTSGGGGSE
KKGLEWVATI SYDGSRTYYR
GYFDYWGQGV MVTVSSASTK
ALTSGVHTFP AVLQSSGLYS
KTHTCPPCPA PELLGGPSVF
VEVHNAKTKP REEQYNSTYR
QPREPQVYTL PPSRDELTKN
GSFFLYSKLT VDKSRWQQGN

SEQ ID NO: 360
FEATURE
source

SEQUENCE: 360

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP SSKSTSGGTA
SLSSVVTVPS SSLGTQTYIC
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE
NVFSCSVMHE ALHNHYTQKS
PKLTRMLTFK FYMPKKATEL
LELKGSETTF MCEYADETAT

SEQ ID NO: 361
FEATURE
source

SEQUENCE: 361

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP SSKSTSGGTA
SLSSVVTVPS SSLGTQTYIC
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE
NVFSCSVMHE ALHNHYTQKS
INNYKNPKLT RMLTFKFYMP
NINVIVLELK GSETTFMCEY

SEQ ID NO: 362
FEATURE
source

SEQUENCE: 362

DTVLTQSPAL AVSPGERVTI
FSGSGSGTDF TLTIDPVEAD
DEQLKSGTAS VVCLLNNFYP
SKADYEKHKV YACEVTHQGL
INNYKNPKLT RMLTFKFYMP

moltype = AA length
Location/Qualifiers
1..580

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE
GGGLVQPGRS LKLSCAVSGF
FTISRDNAKI TLYLQMDSLR
LAPSSKSTSG GTAALGCLVK
VPSSSLGTQT YICNVNHKPS
KDTLMISRTP EVTCVVVDVS
VLHQDWLNGK EYKCKVSNKA
LVKGFYPSDI AVEWESNGQP
MHEALHNHYT QKSLSLSPGK

moltype = AA length
Location/Qualifiers
1..586

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE
VQLVESGGGL VQPGRSLKLS
DSVKGRFTIS RDNAKITLYL
GPSVFPLAPS SKSTSGGTAA
LSSVVTVPSS SLGTQTYICN
LFPPKPKDTL MISRTPEVTC
VVSVLTVLHQ DWLNGKEYKC
QVSLTCLVKG FYPSDIAVEW
VFSCSVMHEA LHNHYTQKSL

moltype = AA length
Location/Qualifiers
1..580

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
CVVVDVSHED PEVKFNWYVD
CKVSNKALPA PIEKTISKAK
WESNGQPENN YKTTPPVLDS
LSLSPGKAPT SSSTKKTQLQ
KHLQCLEEEL KPLEEVLNLA
IVEFLNRWIT FCQSIISTLT

moltype = AA length
Location/Qualifiers
1..586

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
CVVVDVSHED PEVKFNWYVD
CKVSNKALPA PIEKTISKAK
WESNGQPENN YKTTPPVLDS
LSLSPGKSGG GGSAPTSSST
KKATELKHLQ CLEEELKPLE
ADETATIVEF LNRWITFCQS

moltype = AA length
Location/Qualifiers
1..346

mol type = protein
organism = Synthetic

SCRASESVRT GVHWYQQKPG
DTATYFCQQS WNDPFTFGSG
REAKVOWKVD NALQSGNSQE
SSPVTKSFNR GECAPTSSST
KKATELKHLQ CLEEELKPLE

= 580

congtruct

TFKFYMPKKA
TTFMCEYADE
TFSDYAMAWV
SEDTATYYCA
DYFPEPVTVS
NTKVDKKVEP
HEDPEVKFNW
LPAPIEKTIS
ENNYKTTPPV

= 586

congtruct

TFKFYMPKKA
TTFMCEYADE
CAVSGFTFSD
QOMDSLRSEDT
LGCLVKDYFP
VNHKPSNTKV
VVVDVSHEDP
KVSNKALPAP
ESNGQPENNY
SLSPGK

= 580

congtruct

PKKGLEWVAT
SGYFDYWGQG
GALTSGVHTF
DKTHTCPPCP
GVEVHNAKTK
GQPREPQVYT
DGSFFLYSKL
LEHLLLDLQM
QSKNFHLRPR

= 586

congtruct

PKKGLEWVAT
SGYFDYWGQG
GALTSGVHTF
DKTHTCPPCP
GVEVHNAKTK
GQPREPQVYT
DGSFFLYSKL
KKTQLQLEHL
EVLNLAQSKN
IISTLT

= 346

congtruct

QOPKLLIYGA
TKLEIKRTVA
SVTEQDSKDS
KKTQLQLEHL
EVLNLAQSKN

TELKHLQCLE
TATIVEFLNR
ROAPKKGLEW
RHGSGYFDYW
WNSGALTSGV
KSCDKTHTCP
YVDGVEVHNA
KAKGQPREPQ
LDSDGSFFLY

TELKHLQCLE
TATIVEFLNR
YAMAWVRQAP
ATYYCARHGS
EPVTVSWNSG
DKKVEPKSCD
EVKFNWYVDG
IEKTISKAKG
KTTPPVLDSD

ISYDGSRTYY
VMVTVSSAST
PAVLQSSGLY
APELLGGPSV
PREEQYNSTY
LPPSRDELTK
TVDKSRWQQG
ILNGINNYKN
DLISNINVIV

ISYDGSRTYY
VMVTVSSAST
PAVLQSSGLY
APELLGGPSV
PREEQYNSTY
LPPSRDELTK
TVDKSRWQQG
LLDLQMILNG
FHLRPRDLIS

SNLESGVPAR
APSVFIFPPS
TYSLSSTLTL
LLDLQMILNG
FHLRPRDLIS

60

120
180
240
300
360
420
480
540
580

60

120
180
240
300
360
420
480
540
586

60

120
180
240
300
360
420
480
540
580

60

120
180
240
300
360
420
480
540
586

60

120
180
240
300
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NINVIVLELK GSETTFMCEY ADETATIVEF LNRWITFCQS IISTLT 346
SEQ ID NO: 363 moltype = AA length = 352
FEATURE Location/Qualifiers
source 1..352

mol type = protein

organism = Synthetic construct
SEQUENCE: 363
DTVLTQSPAL AVSPGERVTI SCRASESVRT GVHWYQQKPG QQPKLLIYGA SNLESGVPAR 60
FSGSGSGTDF TLTIDPVEAD DTATYFCQQS WNDPFTFGSG TKLEIKRTVA APSVFIFPPS 120
DEQLKSGTAS VVCLLNNFYP REAKVQWKVD NALQSGNSQE SVTEQDSKDS TYSLSSTLTL 180
SKADYEKHKV YACEVTHQGL SSPVTKSFNR GECSGGGGSA PTSSSTKKTQ LQLEHLLLDL 240
QOMILNGINNY KNPKLTRMLT FKFYMPKKAT ELKHLQCLEE ELKPLEEVLN LAQSKNFHLR 300
PRDLISNINV IVLELKGSET TFMCEYADET ATIVEFLNRW ITFCQSIIST LT 352
SEQ ID NO: 364 moltype = AA length = 20
FEATURE Location/Qualifiers
source 1..20

mol type = protein

organism = Synthetic construct
SEQUENCE: 364
SGGGGSGGGGE SGGGGSGGGS 20
SEQ ID NO: 365 moltype = AA length = 764
FEATURE Location/Qualifiers
source 1..764

mol type = protein

organism = Synthetic construct
SEQUENCE: 365
ELCDDDPPEI PHATFKAMAY KEGTMLNCEC KRGFRRIKSG SLYMLCTGNS SHSSWDNQCQ 60
CTSSATRNTT KQVTPQPEEQ KERKTTEMQS PMQPVDQASL PGHCREPPPW ENEATERIYH 120
FVVGOMVYYQ CVQGYRALHR GPAESVCKMT HGKTRWTQPQ LICTSGGGGS GGGGSGGGGS 180
GGGSAPTSSS TKKTQLQLEH LLLDLOMILN GINNYKNPKL TRMLTFKFYM PKKATELKHL 240
QCLEEELKPL EEVLNLAQSK NFHLRPRDLI SNINVIVLEL KGSETTFMCE YADETATIVE 300
FLNRWITFCQ SIISTLTEVQ LVESGGGLVQ PGRSLKLSCA VSGFTFSDYA MAWVRQAPKK 360
GLEWVATISY DGSRTYYRDS VKGRFTISRD NAKITLYLQOM DSLRSEDTAT YYCARHGSGY 420
FDYWGQGVMV TVSSASTKGP SVFPLAPSSK STSGGTAALG CLVKDYFPEP VTVSWNSGAL 480
TSGVHTFPAV LQSSGLYSLS SVVTVPSSSL GTQTYICNVN HKPSNTKVDK KVEPKSCDKT 540
HTCPPCPAPE LLGGPSVFLF PPKPKDTLMI SRTPEVTCVV VDVSHEDPEV KFNWYVDGVE 600
VHNAKTKPRE EQYNSTYRVV SVLTVLHQDW LNGKEYKCKV SNKALPAPIE KTISKAKGQP 660
REPQVYTLPP SRDELTKNQV SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS 720
FFLYSKLTVD KSRWQQGNVF SCSVMHEALH NHYTQKSLSL SPGK 764
SEQ ID NO: 366 moltype = AA length = 770
FEATURE Location/Qualifiers
source 1..770

mol type = protein

organism = Synthetic construct
SEQUENCE: 366
ELCDDDPPEI PHATFKAMAY KEGTMLNCEC KRGFRRIKSG SLYMLCTGNS SHSSWDNQCQ 60
CTSSATRNTT KQVTPQPEEQ KERKTTEMQS PMQPVDQASL PGHCREPPPW ENEATERIYH 120
FVVGOMVYYQ CVQGYRALHR GPAESVCKMT HGKTRWTQPQ LICTSGGGGS GGGGSGGGGS 180
GGGSAPTSSS TKKTQLQLEH LLLDLOMILN GINNYKNPKL TRMLTFKFYM PKKATELKHL 240
QCLEEELKPL EEVLNLAQSK NFHLRPRDLI SNINVIVLEL KGSETTFMCE YADETATIVE 300
FLNRWITFCQ SIISTLTSGG GGSEVQLVES GGGLVQPGRS LKLSCAVSGF TFSDYAMAWV 360
ROAPKKGLEW VATISYDGSR TYYRDSVKGR FTISRDNAKI TLYLQOMDSLR SEDTATYYCA 420
RHGSGYFDYW GQGVMVTVSS ASTKGPSVFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS 480
WNSGALTSGV HTFPAVLQSS GLYSLSSVVT VPSSSLGTQT YICNVNHKPS NTKVDKKVEP 540
KSCDKTHTCP PCPAPELLGG PSVFLFPPKP KDTLMISRTP EVTCVVVDVS HEDPEVKFNW 600
YVDGVEVHNA KTKPREEQYN STYRVVSVLT VLHQDWLNGK EYKCKVSNKA LPAPIEKTIS 660
KAKGQPREPQ VYTLPPSRDE LTKNQVSLTC LVKGFYPSDI AVEWESNGQP ENNYKTTPPV 720
LDSDGSFFLY SKLTVDKSRW QQGNVFSCSV MHEALHNHYT QKSLSLSPGK 770
SEQ ID NO: 367 moltype = AA length = 530
FEATURE Location/Qualifiers
source 1..530

mol type = protein

organism = Synthetic construct
SEQUENCE: 367
ELCDDDPPEI PHATFKAMAY KEGTMLNCEC KRGFRRIKSG SLYMLCTGNS SHSSWDNQCQ 60
CTSSATRNTT KQVTPQPEEQ KERKTTEMQS PMQPVDQASL PGHCREPPPW ENEATERIYH 120
FVVGOMVYYQ CVQGYRALHR GPAESVCKMT HGKTRWTQPQ LICTSGGGGS GGGGSGGGGS 180
GGGSAPTSSS TKKTQLQLEH LLLDLOMILN GINNYKNPKL TRMLTFKFYM PKKATELKHL 240
QCLEEELKPL EEVLNLAQSK NFHLRPRDLI SNINVIVLEL KGSETTFMCE YADETATIVE 300
FLNRWITFCQ SIISTLTDTV LTQSPALAVS PGERVTISCR ASESVRTGVH WYQQKPGQQP 360
KLLIYGASNL ESGVPARFSG SGSGTDFTLT IDPVEADDTA TYFCQQSWND PFTFGSGTKL 420
EIKRTVAAPS VFIFPPSDEQ LKSGTASVVC LLNNFYPREA KVQWKVDNAL QSGNSQESVT 480
EQDSKDSTYS LSSTLTLSKA DYEKHKVYAC EVTHQGLSSP VTKSFNRGEC 530
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SEQ ID NO: 368 moltype = AA length = 536
FEATURE Location/Qualifiers
source 1..536

mol type = protein

organism = Synthetic construct
SEQUENCE: 368
ELCDDDPPEI PHATFKAMAY KEGTMLNCEC KRGFRRIKSG SLYMLCTGNS SHSSWDNQCQ 60
CTSSATRNTT KQVTPQPEEQ KERKTTEMQS PMQPVDQASL PGHCREPPPW ENEATERIYH 120
FVVGOMVYYQ CVQGYRALHR GPAESVCKMT HGKTRWTQPQ LICTSGGGGS GGGGSGGGGS 180
GGGSAPTSSS TKKTQLQLEH LLLDLOMILN GINNYKNPKL TRMLTFKFYM PKKATELKHL 240
QCLEEELKPL EEVLNLAQSK NFHLRPRDLI SNINVIVLEL KGSETTFMCE YADETATIVE 300
FLNRWITFCQ SIISTLTSGG GGSDTVLTQS PALAVSPGER VTISCRASES VRTGVHWYQQ 360
KPGQQPKLLI YGASNLESGV PARFSGSGSG TDFTLTIDPV EADDTATYFC QQSWNDPFTF 420
GSGTKLEIKR TVAAPSVFIF PPSDEQLKSG TASVVCLLNN FYPREAKVQW KVDNALQSGN 480
SQESVTEQDS KDSTYSLSST LTLSKADYEK HKVYACEVTH QGLSSPVTKS FNRGEC 536
SEQ ID NO: 369 moltype = AA length = 764
FEATURE Location/Qualifiers
source 1..764

mol type = protein

organism = Synthetic construct
SEQUENCE: 369
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA PKKGLEWVAT ISYDGSRTYY 60
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG SGYFDYWGQG VMVTVSSAST 120
KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY 180
SLSSVVTVPS SSLGTQTYIC NVNHKPSNTK VDKKVEPKSC DKTHTCPPCP APELLGGPSV 240
FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD GVEVHNAKTK PREEQYNSTY 300
RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK GQPREPQVYT LPPSRDELTK 360
NQVSLTCLVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG 420
NVFSCSVMHE ALHNHYTQKS LSLSPGKELC DDDPPEIPHA TFKAMAYKEG TMLNCECKRG 480
FRRIKSGSLY MLCTGNSSHS SWDNQCQCTS SATRNTTKQV TPQPEEQKER KTTEMQSPMQ 540
PVDQASLPGH CREPPPWENE ATERIYHFVV GOMVYYQCVQ GYRALHRGPA ESVCKMTHGK 600
TRWTQPQLIC TSGGGGSGGG GSGGGGSGGG SAPTSSSTKK TQLQLEHLLL DLOMILNGIN 660
NYKNPKLTRM LTFKFYMPKK ATELKHLQCL EEELKPLEEV LNLAQSKNFH LRPRDLISNI 720
NVIVLELKGS ETTFMCEYAD ETATIVEFLN RWITFCQSII STLT 764
SEQ ID NO: 370 moltype = AA length = 770
FEATURE Location/Qualifiers
source 1..770

mol type = protein

organism = Synthetic construct
SEQUENCE: 370
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA PKKGLEWVAT ISYDGSRTYY 60
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG SGYFDYWGQG VMVTVSSAST 120
KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY 180
SLSSVVTVPS SSLGTQTYIC NVNHKPSNTK VDKKVEPKSC DKTHTCPPCP APELLGGPSV 240
FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD GVEVHNAKTK PREEQYNSTY 300
RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK GQPREPQVYT LPPSRDELTK 360
NQVSLTCLVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG 420
NVFSCSVMHE ALHNHYTQKS LSLSPGKSGG GGSELCDDDP PEIPHATFKA MAYKEGTMLN 480
CECKRGFRRI KSGSLYMLCT GNSSHSSWDN QCQCTSSATR NTTKQVTPQP EEQKERKTTE 540
MQSPMQPVDQ ASLPGHCREP PPWENEATER IYHFVVGQOMV YYQCVQGYRA LHRGPAESVC 600
KMTHGKTRWT QPQLICTSGG GGSGGGGSGG GGSGGGSAPT SSSTKKTQLQ LEHLLLDLOM 660
ILNGINNYKN PKLTRMLTFK FYMPKKATEL KHLQCLEEEL KPLEEVLNLA QSKNFHLRPR 720
DLISNINVIV LELKGSETTF MCEYADETAT IVEFLNRWIT FCQSIISTLT 770
SEQ ID NO: 371 moltype = AA length = 530
FEATURE Location/Qualifiers
source 1..530

mol type = protein

organism = Synthetic construct
SEQUENCE: 371
DTVLTQSPAL AVSPGERVTI SCRASESVRT GVHWYQQKPG QQPKLLIYGA SNLESGVPAR 60
FSGSGSGTDF TLTIDPVEAD DTATYFCQQS WNDPFTFGSG TKLEIKRTVA APSVFIFPPS 120
DEQLKSGTAS VVCLLNNFYP REAKVQWKVD NALQSGNSQE SVTEQDSKDS TYSLSSTLTL 180
SKADYEKHKV YACEVTHQGL SSPVTKSFNR GECELCDDDP PEIPHATFKA MAYKEGTMLN 240
CECKRGFRRI KSGSLYMLCT GNSSHSSWDN QCQCTSSATR NTTKQVTPQP EEQKERKTTE 300
MQSPMQPVDQ ASLPGHCREP PPWENEATER IYHFVVGQOMV YYQCVQGYRA LHRGPAESVC 360
KMTHGKTRWT QPQLICTSGG GGSGGGGSGG GGSGGGSAPT SSSTKKTQLQ LEHLLLDLOM 420
ILNGINNYKN PKLTRMLTFK FYMPKKATEL KHLQCLEEEL KPLEEVLNLA QSKNFHLRPR 480
DLISNINVIV LELKGSETTF MCEYADETAT IVEFLNRWIT FCQSIISTLT 530
SEQ ID NO: 372 moltype = AA length = 536
FEATURE Location/Qualifiers
source 1..536

mol type = protein

organism = Synthetic construct
SEQUENCE: 372
DTVLTQSPAL AVSPGERVTI SCRASESVRT GVHWYQQKPG QQPKLLIYGA SNLESGVPAR 60
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FSGSGSGTDF TLTIDPVEAD
DEQLKSGTAS VVCLLNNFYP
SKADYEKHKV YACEVTHQGL
EGTMLNCECK RGFRRIKSGS
ERKTTEMQSP MQPVDQASLP
PAESVCKMTH GKTRWTQPQL
LLDLOMILNG INNYKNPKLT
FHLRPRDLIS NINVIVLELK

SEQ ID NO: 373
FEATURE
source

SEQUENCE: 373

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPCSRST
SSGLYSLSSV VTVPSSSLGT
SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
EGNVFSCSVM HEALHNHYTQ

SEQ ID NO: 374
FEATURE
source

SEQUENCE: 374

DTVLTQSPAL AVSPGERVTI
FSGSGSGTDF TLTIDPVEAD
DEQLKSGTAS VVCLLNNFYP
SKADYEKHKV YACEVTHQGL

SEQ ID NO: 375
FEATURE
source

SEQUENCE: 375

EVQLQQSGPE LVKPGASVKI
NQKFKGKATL TVDKSSSTAY
SSAKTTPPSV YPLAPGSAAQ
SDLYTLSSSV TVPSSTWPSE
IFPPKPKDVL TITLTPKVTC
SVSELPIMHQ DWLNGKEFKC
KVSLTCMITD FFPEDITVEW
TFTCSVLHEG LHNHHTEKSL
NNYKNPKLTR MLTFKFYMPK
INVIVLELKG SETTFMCEYA

SEQ ID NO: 376
FEATURE
source

SEQUENCE: 376

QIVLTQSPAI MSASPGEKVT
FSGSGSGTSY SLTISSMEAE
SEQLTSGGAS VVCFLNNFYP
TKDEYERHNS YTCEATHKTS

SEQ ID NO: 377
FEATURE
source

SEQUENCE: 377
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NLAQSKNFHL
WITFCLSIIS TLT

SEQ ID NO: 378

FEATURE
source

SEQUENCE: 378

DTATYFCQQS WNDPFTFGSG
REAKVOWKVD NALQSGNSQE
SSPVTKSFNR GECSGGGGSE
LYMLCTGNSS HSSWDNQCQC
GHCREPPPWE NEATERIYHF
ICTSGGGGSG GGGSGGGGSG
RMLTFKFYMP KKATELKHLQ
GSETTFMCEY ADETATIVEF

moltype = AA length
Location/Qualifiers
1..448

mol type = protein
organism = Synthetic

SCAASGFTFK SYAMTWVROQA
LOMNSLRAED TAVYYCAKYT
SESTAALGCL VKDYFPEPVT
KTYTCNVDHK PSNTKVDKRV
VTCVVVDVSQ EDPEVQFNWY
YKCKVSNKGL PSSIEKTISK
VEWESNGQPE NNYKTTPPVL
KSLSLSLG

moltype = AA length
Location/Qualifiers
1..213

mol type = protein
organism = Synthetic

SCRASESVRT GVHWYQQKPG
DTATYFCQQS WNDPFTFGSG
REAKVOWKVD NALQSGNSQE
SSPVTKSFNR GEC

moltype = AA length
Location/Qualifiers
1..585

mol type = protein
organism = Synthetic

SCKTSGYTFT EYTMHWVKQS
MELRSLTSQD SAVYYCARDY
TNSMVTLGCL VKGYFPEPVT
TVTCNVAHPA SSTKVDKKIV
VVVAISKDDP EVQFSWEVDD
RVNSAAFPAP IEKTISKTKG
QWNGQPAENY KNTQPIMDTD
SHSPGKSGGG GSAPTSSSTK
KATELKHLQC LEEELKPLEE
DETATIVEFL NRWITFCQSI

moltype = AA length
Location/Qualifiers
1..213

mol type = protein
organism = Synthetic

MTCSVSSSVR FMHWYQQKSG
DAATYYCQQOW SSNPPTFGGG
KDINVKWKID GSERQNGVLN
TSPIVKSFNR NEC

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

TKLEIKRTVA APSVFIFPPS
SVTEQDSKDS TYSLSSTLTL
LCDDDPPEIP HATFKAMAYK
TSSATRNTTK QVTPQPEEQK
VVGOMVYYQC VQGYRALHRG
GGSAPTSSST KKTQLQLEHL
CLEEELKPLE EVLNLAQSKN
LNRWITFCQS IISTLT

= 448

congtruct

PGKGLEWVSA IVYSGGSTYY
RASYFYDAMD VWGQGTTVTV
VSWNSGALTS GVHTFPAVLQ
ESKYGPPCPP CPAPEFLGGP
VDGVEVHNAK TKPREEQFNS
AKGQPREPQV YTLPPSQEEM
DSDGSFFLYS RLTVDKSRWQ

= 213

congtruct

QOPKLLIYGA SNLESGVPAR
TKLEIKRTVA APSVFIFPPS
SVTEQDSKDS TYSLSSTLTL

= 585

congtruct

HGKSLEWIGG INPNNGGTTY
YRYGHYYAMD YWGQGTSVTV
VTWNSGSLSS GVHTFPAVLQ
PRDCGCKPCI CTVPEVSSVF
VEVHTAQTQP REEQFNSTFR
RPKAPQVYTI PPPKEQMAKD
GSYFVYSKLN VQKSNWEAGN
KTQLQLEHLL LDLQMILNGI
VLNLAQSKNF HLRPRDLISN
ISTLT

= 213

congtruct

TSPKRWIYDT SKLASGVPAR
TKLKIKRADA APTVSIFPPS
SWTDQDSKDS TYSMSSTLTL

= 133

congtruct
TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

120
180
240
300
360
420
480
536

60

120
180
240
300
360
420
448

60

120
180
213

60

120
180
240
300
360
420
480
540
585

60

120
180
213

60
120
133
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APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE

WITFCESIIS

SEQ ID NO:
FEATURE
source

SEQUENCE :

EVQLVESGGG
RDSVKGRFTI
KGPSVFPLAP
SLSSVVTVPS
FLFPPKPKDT
RVVSVLTVLH
NQVSLTCLVK
NVFSCSVMHE

SEQ ID NO:
FEATURE
source

SEQUENCE :
MQIPQAPWPYV
ESFVLNWYRM
YLCGAISLAP
HTCPPCPAPE
VHNAKTKPRE
REPQVYTLPP
FFLYSKLTVD

SEQ ID NO:
FEATURE
source

SEQUENCE :
MQIPQAPWPYV
ESFVLNWYRM
YLCGAISLAP
HTCPPCPAPE
VHNAKTKPRE
REPQVYTLPP
FFLYSKLTVD

SEQ ID NO:
FEATURE
source

SEQUENCE :
gaggtgcage
tcttgtgecyg
cctggcaagyg
gecgacageg
ctgcagatga
agagccagcet
tccteat

SEQ ID NO:
FEATURE
source

SEQUENCE :

gagatcgtge
ctgtcatgeca
cctggacagyg
gccagattca
ccegaggact
ggcggaggca

SEQ ID NO:
FEATURE
source

TLT

379

379

LVQPGRSLKL
SRDNAKITLY
SSKSTSGGTA
SSLGTQTYIC
LMISRTPEVT
QDWLNGKEYK
GFYPSDIAVE
ALHNHYTQKS

380

380

VWAVLQLGWR
SPSNQTDKLA
KAQIKESLRA
LLGGPSVFLF
EQYNSTYRVV
SRDELTKNQV
KSRWQQGNVF

381

381

VWAVLQLGWR
SPSNQTDKLA
KAQIKESLRA
LLGGPSVFLF
EQYNSTYRVV
SRDELTKNQV
KSRWQQGNVF

382

382

tgctggaaag
cttetggett
gectegagty
tgaagggcag
acaacctgag
acttctacga

383

383

tgacccagte
gagcctcetea
ccectagact
geggatctgg
tcgeegtgta
caaaggtgga

384

moltype = AA
Location/Qualifiers
1..447

mol_type =
organism =

protein

SCAVSGFTFS
LOMDSLRSED
ALGCLVKDYF

CVVVDVSHED
CKVSNKALPA
WESNGQPENN
LSLSPGK

moltype = AA
Location/Qualifiers
1..404

mol_type =
organism =

protein

PGWFLDSPDR
AFPEDRSQPG
ELRVTERRAE
PPKPKDTLMI
SVLTVLHQDW
SLTCLVKGFY
SCSVMHEALH

moltype = AA
Location/Qualifiers
1..404

mol_type =
organism =

protein

PGWFLESPDR
AFPEDRSQPG
ELRVTERRAE
PPKPKDTLMI
SVLTVLHQDW
SLTCLVKGFY
SCSVMHEALH

moltype = DNA
Location/Qualifiers
1..367

mol_type =
organism =

cggeggegga
caccttcaag
ggtgtcecgee
attcacaatc
agctgaagat
cgccatggac

moltype = DNA
Location/Qualifiers
1..327

mol_type =
organism =

tcctggeace
gagcatcgge
getgatctac
cagcggeact
ctactgecag
aatcaag

moltype = AA
Location/Qualifiers
1..122

mol_type =
organism =

protein

length =

Synthetic

DYAMAWVROQA
TATYYCARHG
PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
PEVKFNWYVD
PIEKTISKAK
YKTTPPVLDS

length =

Synthetic

PWNPPTFSPA
QDCRFRVTQL
VPTAHPSPSP
SRTPEVTCVV
LNGKEYKCKV
PSDIAVEWES
NHYTQKSLSL

length =

Synthetic

PWNAPTFSPA
QDCRFRVTRL
VPTAHPSPSP
SRTPEVTCVV
LNGKEYKCKV
PSDIAVEWES
NHYTQKSLSL

length =

ctggtgcage
gactactgca
atcgtgtaca
agcagagata
accgcegtgt
gtgtggggee

length =

ctgagectga
aagagcttee
gacgccagca
gatttcacce
cagtactacg

length =

Synthetic

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

447

congtruct

PKKGLEWVAT
SGYFDYWGQG
GALTSGVHTF
DKTHTCPPCP
GVEVHNAKTK
GQPREPQVYT
DGSFFLYSKL

ISYDGSRTYY
VMVTVSSAST
PAVLQSSGLY
APELLGGPSV
PREEQYNSTY
LPPSRDELTK
TVDKSRWQQG

404

congtruct

LLVVTEGDNA
PNGRDFHMSV
RPAGQFQIEG
VDVSHEDPEV
SNKALPAPIE
NGQPENNYKT
SPGK

TFTCSFSNTS
VRARRNDSGT
RMDPKSCDKT
KFNWYVDGVE
KTISKAKGQP
TPPVLDSDGS

404

congtruct

LLLVTEGDNA
PNGRDFHMSV
RPAGQFQIEG
VDVSHEDPEV
SNKALPAPIE
NGQPENNYKT
SPGK

TFTCSFSNAS
VRARRNDSGT
RMDPKSCDKT
KFNWYVDGVE
KTISKAKGQP
TPPVLDSDGS

367

other DNA
Synthetic

congtruct

cctgeggety
cagacaggcc
aacatactac
caccctgtac
caagtacacc

cgtgacagtyg

ctggaggcag
tgacctgggt
geggegggte
acagcaagaa
actactgege
agggcaccac

327

other DNA
Synthetic

congtruct

gagagctaca
ccagcaaaag
tgatatccce
cagcctggaa
cetgtetttt

gecetggega
tggcctggta
ccagagccge
tcaccatcag
actggeccece

122

congtruct

60
120
133

60

120
180
240
300
360
420
447

60

120
180
240
300
360
404

60

120
180
240
300
360
404

60

120
180
240
300
360
367

60

120
180
240
300
327
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321

-continued

322

SEQUENCE: 384
EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
Ss

SEQ ID NO: 385
FEATURE

source
SEQUENCE: 385

EIVLTQSPGT LSLSPGERAT
ARFSGSGSGT DFTLTISSLE
SEQ ID NO: 386
FEATURE

source

SEQUENCE :
GFTFKDYCMT

386

SEQ ID NO: 387
FEATURE

source

SEQUENCE: 387
AIVYSGGSTY YADSVKG

SEQ ID NO: 388
FEATURE

source
SEQUENCE: 388

YTRASYFYDA MDV

SEQ ID NO: 389
FEATURE

source
SEQUENCE: 389

RASQSIGKSF LA

SEQ ID NO: 390
FEATURE

source

SEQUENCE: 390

DASTRAA

SEQ ID NO: 391
FEATURE

source

SEQUENCE: 391
OQYYDWPPLS

SEQ ID NO: 392
FEATURE

source

SEQUENCE: 392
caggttcage tggttcagte
tcctgcaagyg cctetggeta
ccaggacagyg gacttgagtg
geccaggget tcacaggcag
ctgcagatca gctctetgaa
gactaccggt actactatge
tca

SEQ ID NO: 393
FEATURE

source

SCAASGFTFK DYCMTWVROQA
LOMNNLRAED TAVYYCAKYT

moltype = AA length
Location/Qualifiers
1..109
mol_type =
organism =

protein
Synthetic

LSCRASQSIG KSFLAWYQQK

PEDFAVYYCQ QYYDWPPLSF
moltype = AA length
Location/Qualifiers
1..10
mol type = protein
organism = Synthetic
moltype = AA length
Location/Qualifiers
1..17
mol type = protein
organism = Synthetic
moltype = AA length
Location/Qualifiers
1..13
mol type = protein
organism = Synthetic
moltype = AA length
Location/Qualifiers
1..12
mol type = protein
organism = Synthetic
moltype = AA length
Location/Qualifiers
1..7
mol type = protein
organism = Synthetic
moltype = AA length
Location/Qualifiers
1..10
mol type = protein
organism = Synthetic
moltype = DNA length
Location/Qualifiers
1..363
mol_type = other DNA
organism = Synthetic

tggcagcgag ctgaagaaac

cagecctgtac ggcacctcta
gatgggctac atcagcccct
attcgtgtte agcctggaca
ggccgaggac accgecgtgt
catggactac tggggccagg
moltype = DNA length

Location/Qualifiers
1..324

PGKGLEWVSA IVYSGGSTYY
RASYFYDAMD VWGQGTTVTV

= 109

congtruct

PGQAPRLLIY DASTRAADIP
GGGTKVEIK

= 10

congtruct

= 17

congtruct

= 13

congtruct

congtruct

n
~1

congtruct

= 10

congtruct

= 363

congtruct

ctggegecte
tgcactgggt
ttaccggcag
ccagegtgte
actactgege
gcaccacagt

tgtgaaggty
ccgacagget
agccacatac
cacagcctac
cagagactac
tacagtgtcc

= 324

60
120
122

60
109

10

17

13

12

10

60

120
180
240
300
360
363
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323

-continued

324

SEQUENCE: 393

gaaattgtgc tgacacagag
atcacctgta ccgccagega
ccegatcaga gecccaaget
agcagatttt ctggctetgg
gecgaggacyg ccgccaccta
ggaggcacca agctggaaat

SEQ ID NO: 394
FEATURE
source

SEQUENCE: 394
QVQLVQSGSE LKKPGASVKV
AQGFTGRFVF SLDTSVSTAY
S

SEQ ID NO: 395
FEATURE
source

SEQUENCE: 395
EIVLTQSPDF QSVTPKEKVT
SRFSGSGSGT DFTLTINSLE

SEQ ID NO: 396
FEATURE
source

SEQUENCE: 396
GYSLYGTSMH

SEQ ID NO: 397
FEATURE
source

SEQUENCE: 397
YISPFTGRAT YAQGFTG

SEQ ID NO: 398
FEATURE
source

SEQUENCE: 398
DYDYRYYYAM DY

SEQ ID NO: 399
FEATURE
source

SEQUENCE: 399
TASESVPPQF LH

SEQ ID NO: 400
FEATURE
source

SEQUENCE: 400
ASRERAS

SEQ ID NO: 401
FEATURE
source

SEQUENCE: 401

HQFHRSPLT

SEQ ID NO: 402
FEATURE

mol_type = other DNA
organism = Synthetic

ccecegactte cagagegtga
gtcegtgect cctcagttec
getgatctac geccagcagag
cagcggcace gacttcacce
ctactgccac cagtttcaca
caag

moltype = AA length
Location/Qualifiers
1..121

mol type = protein
organism = Synthetic

SCKASGYSLY GTSMHWVROQA
LQISSLKAED TAVYYCARDY

moltype = AA length
Location/Qualifiers
1..108

mol type = protein
organism = Synthetic

ITCTASESVP PQFLHWYQQK
AEDAATYYCH QFHRSPLTFG

moltype = AA length
Location/Qualifiers
1..10

mol type = protein
organism = Synthetic

moltype = AA length
Location/Qualifiers
1..17

mol type = protein
organism = Synthetic

moltype = AA length
Location/Qualifiers
1..12

mol type = protein
organism = Synthetic

moltype = AA length
Location/Qualifiers
1..12

mol type = protein
organism = Synthetic

moltype = AA length
Location/Qualifiers
1..7

mol type = protein
organism = Synthetic

moltype = AA length
Location/Qualifiers
1..9

mol type = protein
organism = Synthetic

moltype = DNA
Location/Qualifiers

length

congtruct

cccctaaaga aaaagtgacce
tgcattggta tcagcagaag
aaagagccag cggcgtececa
tgacaatcaa tagcctggaa
gaagcectet gacctttgge

= 121

congtruct
PGQGLEWMGY ISPFTGRATY
DYRYYYAMDY WGQGTTVTVS

= 108

congtruct

PDQSPKLLIY ASRERASGVP
GGTKLEIK

= 10

congtruct

congtruct

congtruct

congtruct

congtruct

n
0

congtruct

= 345

60

120
180
240
300
324

60
120
121

60
108

10

17

12

12
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-continued

326

source

SEQUENCE: 402

gacgtgcage tggtggaaag
agctgegeeyg ccagceggett
cctggcaagy gectggaatg
gecgacageg tgaagggcag
ctgcagatga acagectgeg
ttcagcgact actggggett

SEQ ID NO: 403
FEATURE
source

SEQUENCE: 403

caaagcgtge tgacacagec
tcatgcageyg ggtcaacaag
cctggaacceyg cccctaaget
aacagattca gcggcagcaa
agcgaggacyg aggccgacta
ttcggeggeyg gaactaaget

SEQ ID NO: 404
FEATURE
source

SEQUENCE: 404
DVQLVESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKSTLY

SEQ ID NO: 405
FEATURE
source

SEQUENCE: 405
QSVLTQPPSA SGTPGQRVTI
NRFSGSKSGT SASLAISGLQ

SEQ ID NO: 406
FEATURE
source

SEQUENCE: 406
GFTFDISAMS

SEQ ID NO: 407
FEATURE
source

SEQUENCE: 407
TISGSAYSTY YADSVKG

SEQ ID NO: 408
FEATURE
source

SEQUENCE: 408
EIFSDY

SEQ ID NO: 409
FEATURE
source

SEQUENCE: 409
SGSTSNIGRE SVY

SEQ ID NO: 410
FEATURE
source

1..345
mol_type = other DNA
organism = Synthetic construct

cggeggagge ctggtccage ceggeggete tctgagactg
caccttegac atcagcgeca tgagetgggt geggeaggec
ggtcagcaca atcagcggat ctgcctacag cacctactac
attcaccatc tcaagagata acagcaagag caccctgtac
ggcegaggac accgecgtgt actactgege cagagagatce
gggcacccetyg gtgacagtgt cctca

moltype = DNA length = 330
Location/Qualifiers

1..330

mol_type = other DNA

organism = Synthetic construct

ccccageget tetggeacce ctggecagag agtgaccatc
caacatcgge agagagagceg tgtactggta ccagecagetg
getgatctac agcaacgtge agceggectag cggegeccect
gageggcace agegcecagee tggecatcag cggectgeag
ctactgegge acatgggacg acagcctgaa cggetgggtyg
gaccgtecta

moltype = AA length = 115
Location/Qualifiers

1..115

mol type = protein

organism = Synthetic construct

SCAASGFTFD ISAMSWVRQA PGKGLEWVST ISGSAYSTYY
LOMNSLRAED TAVYYCAREI FSDYWGLGTL VTVSS

moltype = AA length = 110
Location/Qualifiers

1..110

mol type = protein

organism = Synthetic construct

SCSGSTSNIG RESVYWYQQL PGTAPKLLIY SNVQRPSGAP
SEDEADYYCG TWDDSLNGWV FGGGTKLTVL

moltype = AA length = 10
Location/Qualifiers

1..10

mol type = protein

organism = Synthetic construct

moltype = AA length = 17
Location/Qualifiers

1..17

mol type = protein

organism = Synthetic construct

moltype = AA length = 6
Location/Qualifiers

1..6

mol type = protein

organism = Synthetic construct

moltype = AA length = 13
Location/Qualifiers

1..13

mol type = protein

organism = Synthetic construct

moltype = AA length = 7
Location/Qualifiers

1..7

mol type = protein

organism = Synthetic construct

60

120
180
240
300
345

60

120
180
240
300
330

60
115

60
110

10

17

13
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-continued

328

SEQUENCE: 410
SNVQRPS

SEQ ID NO: 411
FEATURE
source

SEQUENCE: 411
GTWDDSLNGW V

SEQ ID NO: 412
FEATURE
source

SEQUENCE: 412
gaggtgcage tgctggaaag
agctgtgetyg ccageggett
cceggaaagy gectggaatg
gecgacageg tgaagggecyg
ctgcagatga acagcctgag
agagcttett atttctacga
tcctecageta gcaccaaggg
agcggceggaa ccgecgetet
gtcagctgga acagceggcege
agctctggge tgtacagect
caaacataca tctgcaacgt
gaacctaagt cttgcgacaa
ggagctccca gegtgttect
acccctgagyg tgacctgegt
aactggtacyg tggacggegt
tacaacagca cctatagagt
ggcaaggaat acaagtgcaa
atcagcaagyg caaagggcca
gatgagctga ccaagaacca
gatatcgeceg tggaatggga
ccagtgetgyg acagcgacgg
agatggcagce agggcaacgt
tacacccaga agtctectgag
aagacccagce tgcagetgga
aacaactaca agaaccccaa
aaagccaccyg agctgaagca
gtgctgaate tggctcagte
atcaacgtga tcgtgetgga
gacgagacag ccacaatcgt
atctccacce tgacc

SEQ ID NO: 413
FEATURE
source

SEQUENCE: 413

gagatcgtge tgacccagte
ctgagetgta gagctageca
cctggecagyg cccctagact
gaccggttca geggcagegyg
cctgaagatt tegeegtgta
ggcggcggaa caaaggtgga
ccacccageg acgagcagcet
ttctacccce gcgaggcecaa
agccaggaaa gcgtgaccga
ctgaccctga gcaaggecga
cagggectgt ccageccegt

SEQ ID NO: 414
FEATURE
source

SEQUENCE: 414

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPSSKST
SSGLYSLSSV VTVPSSSLGT
GAPSVFLFPP KPKDTLMISR
YNSTYRVVSV LTVLHQDWLN
DELTKNQVSL TCLVKGFYPS

moltype = AA length = 11
Location/Qualifiers

1..11

mol type = protein

organism = Synthetic construct

moltype = DNA length = 1755
Location/Qualifiers

1..1755

mol_type = other DNA

organism = Synthetic construct

cggeggegge ctegtgcage ctggeggatce tetgeggetg
cacatttaaa tcctacgcca tgcactgggt tagacaagec
ggtgtecgee atcgtctaca geggeggate tacatactac
gttcaccatc agcagagata atagcaagaa caccctgtac
agccgaggac accgecgtgt actactgege caagtacgac
tgccatggac gtgtggggece agggcaccac cgtgacagtg
ccctagegty tttecactgg cccctagete taaaagcaca
gggttgtetyg gtgaaggact acttcectga gectgtgace
cctgaccage ggcegttcaca cattcecege tgtgetgeag
gagcagegtyg gtgaccgtge cttettette tetgggcaca
gaaccacaag cccagtaata ccaaagtgga taagaaggtg
gacccacace tgtccteegt gecctgetee tgaactgget
gttececcce aaacctaaag acaccctgat gatcagecegg
ggtegtegac gtgtcccacg aagatcctga ggtgaagtte
ggaagtgcat aatgccaaga caaagcctag agaggaacag
ggtgteegtyg ctgacagtge tgcaccagga ctggctgaac
ggtgtccaac aaggccctee cegecectat cgagaagace
acctagagag ccccaggtgt acaccctgec tccaageaga
ggttagectyg acttgtetgg tgaaaggett ctaccectee
gagcaacggce cagcctgaga acaactacaa gaccacacct
cagcttette ctgtatageca agetgacagt ggacaagagce
gttcagetge agegtcatge acgaggccct gcacaaccac
cctgagecct ggaaaggccce ctgcttetag cagcaccaag
acacctgetyg ctggecctge agatgatcct gaacggeatc
getgaccgag atgctgacat ttaagttcta catgectaag
cctgcaatgt ctggaagaag agctgaaacc tctggaagag
aaagaacttc caccttagac ctagagatct gatcagcaac
actgaagggc agcgagacga ccttcatgtg cgagtacgec
ggagttcetyg aacagatgga tcaccttege ccagagcatce

moltype = DNA length = 648
Location/Qualifiers

1..648

mol_type = other DNA

organism = Synthetic construct

cccaggcaca ctgagectga gecccggega gegggecaca
gagcatctce agcagcttec tggectggta ccagcagaaa
getgatctac gacgectetg atagagctac aggcatccce
atctggcace gacttcacce tgaccatcag cagactcgag
ctactgccag caatactatg actggectee tctgtetttt
aattaagcgt acggtggegg cgcccagegt gttcatcette
gaagtccgge acagccageg tggtgtgect getgaacaac
ggtgcagtgyg aaggtggaca acgccctgca gagcggcaac
gcaggacagce aaggactcca cctacagect gagcagcacc
ctacgagaag cacaaggtgt acgcctgega agtgacccac
gaccaagagc ttcaaccggg gcgagtge

moltype = AA length = 451
Location/Qualifiers

1..451

mol type = protein

organism = Synthetic construct

SCAASGFTFK SYAMHWVRQA PGKGLEWVSA IVYSGGSTYY
LOMNSLRAED TAVYYCAKYD RASYFYDAMD VWGQGTTVTV
SGGTAALGCL VKDYFPEPVT VSWNSGALTS GVHTFPAVLQ
QTYICNVNHK PSNTKVDKKV EPKSCDKTHT CPPCPAPELA
TPEVTCVVVD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ
GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR
DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS

11

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1755

60

120
180
240
300
360
420
480
540
600
648

60

120
180
240
300
360
420
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330

-continued

RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 451
SEQ ID NO: 415 moltype = AA length = 216
FEATURE Location/Qualifiers
source 1..216

mol type = protein

organism = Synthetic construct
SEQUENCE: 415
EIVLTQSPGT LSLSPGERAT LSCRASQSIS SSFLAWYQQK PGQAPRLLIY DASDRATGIP 60
DRFSGSGSGT DFTLTISRLE PEDFAVYYCQ QYYDWPPLSF GGGTKVEIKR TVAAPSVFIF 120
PPSDEQLKSG TASVVCLLNN FYPREAKVQOW KVDNALQSGN SQESVTEQDS KDSTYSLSST 180
LTLSKADYEK HKVYACEVTH QGLSSPVTKS FNRGEC 216
SEQ ID NO: 416 moltype = AA length = 122
FEATURE Location/Qualifiers
source 1..122

mol type = protein

organism = Synthetic construct
SEQUENCE: 416
EVQLLESGGG LVQPGGSLRL SCAASGFTFK SYAMHWVRQA PGKGLEWVSA IVYSGGSTYY 60
ADSVKGRFTI SRDNSKNTLY LOMNSLRAED TAVYYCAKYD RASYFYDAMD VWGQGTTVTV 120
Ss 122
SEQ ID NO: 417 moltype = AA length = 109
FEATURE Location/Qualifiers
source 1..109

mol type = protein

organism = Synthetic construct
SEQUENCE: 417
EIVLTQSPGT LSLSPGERAT LSCRASQSIS SSFLAWYQQK PGQAPRLLIY DASDRATGIP 60
DRFSGSGSGT DFTLTISRLE PEDFAVYYCQ QYYDWPPLSF GGGTKVEIK 109
SEQ ID NO: 418 moltype = AA length = 10
FEATURE Location/Qualifiers
source 1..10

mol type = protein

organism = Synthetic construct
SEQUENCE: 418
GFTFKSYAMH 10
SEQ ID NO: 419 moltype = AA length = 17
FEATURE Location/Qualifiers
source 1..17

mol type = protein

organism = Synthetic construct
SEQUENCE: 419
AIVYSGGSTY YADSVKG 17
SEQ ID NO: 420 moltype = AA length = 13
FEATURE Location/Qualifiers
source 1..13

mol type = protein

organism = Synthetic construct
SEQUENCE: 420
YDRASYFYDA MDV 13
SEQ ID NO: 421 moltype = AA length = 12
FEATURE Location/Qualifiers
source 1..12

mol type = protein

organism = Synthetic construct
SEQUENCE: 421
RASQSISSSF LA 12
SEQ ID NO: 422 moltype = AA length = 7
FEATURE Location/Qualifiers
source 1..7

mol type = protein

organism = Synthetic construct
SEQUENCE: 422
DASDRAT 7
SEQ ID NO: 423 moltype = AA length = 10
FEATURE Location/Qualifiers
source 1..10

mol type = protein

organism = Synthetic construct
SEQUENCE: 423
OQYYDWPPLS 10
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332

-continued
SEQ ID NO: 424 moltype = AA length = 448
FEATURE Location/Qualifiers
source 1..448
mol type = protein
organism = Synthetic construct

SEQUENCE: 424

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPCSRST
SSGLYSLSSV VTVPSSSLGT
SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
EGNVFSCSVM HEALHNHYTQ

SEQ ID NO: 425
FEATURE
source

SEQUENCE: 425

EIVLTQSPGT LSLSPGERAT
ARFSGSGSGT DFTLTISSLE
PPSDEQLKSG TASVVCLLNN
LTLSKADYEK HKVYACEVTH

SEQ ID NO: 426
FEATURE
source

SEQUENCE: 426

QVQLVQSGSE LKKPGASVKV
AQGFTGRFVF SLDTSVSTAY
SASTKGPSVF PLAPCSRSTS
SGLYSLSSVV TVPSSSLGTK
VFLFPPKPKD TLMISRTPEV
YRVVSVLTVL HQDWLNGKEY
KNQVSLTCLV KGFYPSDIAV
GNVFSCSVMH EALHNHYTQK

SEQ ID NO: 427
FEATURE
source

SEQUENCE: 427

EIVLTQSPDF QSVTPKEKVT
SRFSGSGSGT DFTLTINSLE
PSDEQLKSGT ASVVCLLNNF
TLSKADYEKH KVYACEVTHQ

SEQ ID NO: 428
FEATURE
source

SEQUENCE: 428

DVQLVESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKSTLY
PSVFPLAPCS RSTSESTAAL
SSVVTVPSSS LGTKTYTCNV
KPKDTLMISR TPEVTCVVVD
LTVLHQDWLN GKEYKCKVSN
TCLVKGFYPS DIAVEWESNG
SVMHEALHNH YTQKSLSLSL

SEQ ID NO: 429
FEATURE
source

SEQUENCE: 429

QSVLTQPPSA SGTPGQRVTI
NRFSGSKSGT SASLAISGLQ
LFPPSSEELQ ANKATLVCLI
YLSLTPEQWK SHRSYSCQVT

SCAASGFTFK DYCMTWVROQA
LOMNNLRAED TAVYYCAKYT
SESTAALGCL VKDYFPEPVT
KTYTCNVDHK PSNTKVDKRV
VTCVVVDVSQ EDPEVQFNWY
YKCKVSNKGL PSSIEKTISK
VEWESNGQPE NNYKTTPPVL
KSLSLSLG

moltype = AA length
Location/Qualifiers
1..216

mol type = protein
organism = Synthetic

LSCRASQSIG KSFLAWYQQK
PEDFAVYYCQ QYYDWPPLSF
FYPREAKVQW KVDNALQSGN
QGLSSPVTKS FNRGEC

moltype = AA length
Location/Qualifiers
1..447

mol type = protein
organism = Synthetic

SCKASGYSLY GTSMHWVROQA
LQISSLKAED TAVYYCARDY
ESTAALGCLV KDYFPEPVTV
TYTCNVDHKP SNTKVDKRVE
TCVVVDVSQE DPEVQFNWYV
KCKVSNKGLP SSIEKTISKA
EWESNGQPEN NYKTTPPVLD
SLSLSLG

moltype = AA length
Location/Qualifiers
1..215

mol type = protein
organism = Synthetic

ITCTASESVP PQFLHWYQQK
AEDAATYYCH QFHRSPLTFG
YPREAKVQWK VDNALQSGNS
GLSSPVTKSF NRGEC

moltype = AA length
Location/Qualifiers
1..441

mol type = protein
organism = Synthetic

SCAASGFTFD ISAMSWVROA
LOMNSLRAED TAVYYCAREI
GCLVKDYFPE PVTVSWNSGA
DHKPSNTKVD KRVESKYGPP
VSQEDPEVQF NWYVDGVEVH
KGLPSSIEKT ISKAKGQPRE
QPENNYKTTP PVLDSDGSFF
G

moltype = AA length
Location/Qualifiers
1..216

mol type = protein
organism = Synthetic

SCSGSTSNIG RESVYWYQQL
SEDEADYYCG TWDDSLNGWV
SDFYPGAVTV AWKADSSPVK
HEGSTVEKTV APTECS

PGKGLEWVSA IVYSGGSTYY
RASYFYDAMD VWGQGTTVTV
VSWNSGALTS GVHTFPAVLQ
ESKYGPPCPP CPAPEFLGGP
VDGVEVHNAK TKPREEQFNS
AKGQPREPQV YTLPPSQEEM
DSDGSFFLYS RLTVDKSRWQ

= 216

congtruct

PGQAPRLLIY DASTRAADIP
GGGTKVEIKR TVAAPSVFIF
SQESVTEQDS KDSTYSLSST

= 447

congtruct

PGQGLEWMGY ISPFTGRATY
DYRYYYAMDY WGQGTTVTVS
SWNSGALTSG VHTFPAVLQS
SKYGPPCPPC PAPEFLGGPS
DGVEVHNAKT KPREEQFNST
KGOQPREPQVY TLPPSQEEMT
SDGSFFLYSR LTVDKSRWQE

= 215

congtruct

PDQSPKLLIY ASRERASGVP
GGTKLEIKRT VAAPSVFIFP
QESVTEQDSK DSTYSLSSTL

= 441

congtruct

PGKGLEWVST ISGSAYSTYY
FSDYWGLGTL VTVSSASTKG
LTSGVHTFPA VLQSSGLYSL
CPPCPAPEFL GGPSVFLFPP
NAKTKPREEQ FNSTYRVVSV
PQVYTLPPSQ EEMTKNQVSL
LYSRLTVDKS RWQEGNVFSC

= 216

congtruct

PGTAPKLLIY SNVQRPSGAP
FGGGTKLTVL GQPKAAPSVT
AGVETTTPSK QSNNKYAASS

60

120
180
240
300
360
420
448

60

120
180
216

60

120
180
240
300
360
420
447

60

120
180
215

60

120
180
240
300
360
420
441

60

120
180
216
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-continued
SEQ ID NO: 430 moltype = AA length = 582
FEATURE Location/Qualifiers
source 1..582

mol type = protein

organism = Synthetic construct
SEQUENCE: 430
EVQLLESGGG LVQPGGSLRL SCAASGFTFK DYCMTWVRQA PGKGLEWVSA IVYSGGSTYY 60
ADSVKGRFTI SRDNSKNTLY LOMNNLRAED TAVYYCAKYT RASYFYDAMD VWGQGTTVTV 120
SSASTKGPSV FPLAPCSRST SESTAALGCL VKDYFPEPVT VSWNSGALTS GVHTFPAVLQ 180
SSGLYSLSSV VTVPSSSLGT KTYTCNVDHK PSNTKVDKRV ESKYGPPCPP CPAPEFLGGP 240
SVFLFPPKPK DTLMISRTPE VTCVVVDVSQ EDPEVQFNWY VDGVEVHNAK TKPREEQFNS 300
TYRVVSVLTV LHQDWLNGKE YKCKVSNKGL PSSIEKTISK AKGQPREPQV YTLPPSQEEM 360
TKNQVSLTCL VKGFYPSDIA VEWESNGQPE NNYKTTPPVL DSDGSFFLYS RLTVDKSRWQ 420
EGNVFSCSVM HEALHNHYTQ KSLSLSLGKA PTSSSTKKTQ LQLEHLLLAL QMILNGINNY 480
KNPKLTEMLT FKFYMPKKAT ELKHLQCLEE ELKPLEEVLN LAQSKNFHLR PRDLISNINV 540

IVLELKGSET TFMCEYADET ATIVEFLNRW ITFCQSIIST LT 582
SEQ ID NO: 431 moltype = AA length = 585

FEATURE Location/Qualifiers

source 1..585

mol type = protein

organism = Synthetic construct
SEQUENCE: 431
EVQLLESGGG LVQPGGSLRL SCAASGFTFK SYAMHWVRQA PGKGLEWVSA IVYSGGSTYY 60
ADSVKGRFTI SRDNSKNTLY LOMNSLRAED TAVYYCAKYD RASYFYDAMD VWGQGTTVTV 120
SSASTKGPSV FPLAPSSKST SGGTAALGCL VKDYFPEPVT VSWNSGALTS GVHTFPAVLQ 180
SSGLYSLSSV VTVPSSSLGT QTYICNVNHK PSNTKVDKKV EPKSCDKTHT CPPCPAPELA 240
GAPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ 300
YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR 360
DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS 420
RWQOGNVFSC SVMHEALHNH YTQKSLSLSP GKAPASSSTK KTQLQLEHLL LDLOMILNGI 480
NNYKNPKLTR MLTFKFYMPK KATELKHLQC LEEELKPLEE VLNLAQSKNF HLRPRDLISN 540

INVIVLELKG SETTFMCEYA DETATIVEFL NRWITFAQSI ISTLT 585
SEQ ID NO: 432 moltype = AA length = 587

FEATURE Location/Qualifiers

source 1..587

mol type = protein

organism = Synthetic construct
SEQUENCE: 432
QVQLVQSGSE LKKPGASVKV SCKASGYSLY GTSMHWVRQA PGQGLEWMGY ISPFTGRATY 60
AQGFTGRFVF SLDTSVSTAY LQISSLKAED TAVYYCARDY DYRYYYAMDY WGQGTTVTVS 120
SASTKGPSVF PLAPCSRSTS ESTAALGCLV KDYFPEPVTV SWNSGALTSG VHTFPAVLQS 180
SGLYSLSSVV TVPSSSLGTK TYTCNVDHKP SNTKVDKRVE SKYGPPCPPC PAPEFLGGPS 240
VFLFPPKPKD TLMISRTPEV TCVVVDVSQE DPEVQFNWYV DGVEVHNAKT KPREEQFNST 300
YRVVSVLTVL HQDWLNGKEY KCKVSNKGLP SSIEKTISKA KGQPREPQVY TLPPSQEEMT 360
KNQVSLTCLV KGFYPSDIAV EWESNGQPEN NYKTTPPVLD SDGSFFLYSR LTVDKSRWQE 420
GNVFSCSVMH EALHNHYTQK SLSLSLGKSG GGGSAPTSSS TKKTQLQLEH LLLALQMILN 480
GINNYKNPKL TEMLTFKFYM PKKATELKHL QCLEEELKPL EEVLNLAQSK NFHLRPRDLI 540

SNINVIVLEL KGSETTFMCE YADETATIVE FLNRWITFCQ SIISTLT 587
SEQ ID NO: 433 moltype = AA length = 575

FEATURE Location/Qualifiers

source 1..575

mol type = protein

organism = Synthetic construct
SEQUENCE: 433
DVQLVESGGG LVQPGGSLRL SCAASGFTFD ISAMSWVRQA PGKGLEWVST ISGSAYSTYY 60
ADSVKGRFTI SRDNSKSTLY LOMNSLRAED TAVYYCAREI FSDYWGLGTL VTVSSASTKG 120
PSVFPLAPCS RSTSESTAAL GCLVKDYFPE PVTVSWNSGA LTSGVHTFPA VLQSSGLYSL 180
SSVVTVPSSS LGTKTYTCNV DHKPSNTKVD KRVESKYGPP CPPCPAPEFL GGPSVFLFPP 240
KPKDTLMISR TPEVTCVVVD VSQEDPEVQF NWYVDGVEVH NAKTKPREEQ FNSTYRVVSV 300
LTVLHQDWLN GKEYKCKVSN KGLPSSIEKT ISKAKGQPRE PQVYTLPPSQ EEMTKNQVSL 360
TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSRLTVDKS RWQEGNVESC 420
SVMHEALHNH YTQKSLSLSL GKAPTSSSTK KTQLQLEHLL LALQMILNGI NNYKNPKLTE 480
MLTFKFYMPK KATELKHLQC LEEELKPLEE VLNLAQSKNF HLRPRDLISN INVIVLELKG 540

SETTFMCEYA DETATIVEFL NRWITFCQSI ISTLT 575
SEQ ID NO: 434 moltype = AA length = 577

FEATURE Location/Qualifiers

source 1..577

mol type = protein

organism = Synthetic construct
SEQUENCE: 434
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA PKKGLEWVAT ISYDGSRTYY 60
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG SGYFDYWGQG VMVTVSSAST 120
KGPSVFPLAP CSRSTSESTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY 180
SLSSVVTVPS SSLGTKTYTC NVDHKPSNTK VDKRVESKYG PPCPPCPAPE FLGGPSVFLF 240
PPKPKDTLMI SRTPEVTCVV VDVSQEDPEV QFNWYVDGVE VHNAKTKPRE EQFNSTYRVV 300
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SVLTVLHQDW LNGKEYKCKV
SLTCLVKGFY PSDIAVEWES
SCSVMHEALH NHYTQKSLSL
TEMLTFKFYM PKKATELKHL
KGSETTFMCE YADETATIVE

SEQ ID NO: 435
FEATURE
source

SEQUENCE: 435

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPCSRST
SSGLYSLSSV VTVPSSSLGT
SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
EGNVFSCSVM HEALHNHYTQ
KNPKLTEMLT FKFYMPKKAT
IVLELKGSET TFMCEYADET

SEQ ID NO: 436
FEATURE
source

SEQUENCE: 436

ccaggatggt tcttagactce
ctgetegtgyg tgaccgaagyg
gagagctteg tgctaaactg
gectteceeyg aggaccgcag
cccaacggge gtgactteca
tacctetgtyg gggcecatcte
gagctcaggyg tgacagagag
aggccageceg gccagtteca

SEQ ID NO: 437
FEATURE
source

SEQUENCE: 437

PGWFLDSPDR PWNPPTFSPA
AFPEDRSQPG QDCRFRVTQL
ELRVTERRAE VPTAHPSPSP

SEQ ID NO: 438
FEATURE
source

SEQUENCE: 438

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPCSRST
SSGLYSLSSV VTVPSSSLGT
SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
EGNVFSCSVM HEALHNHYTQ

SEQ ID NO: 439
FEATURE
source

SEQUENCE: 439

QSVLTQPPSA SGTPGQRVTI
DRFSGSKSGT SASLVISGLQ
LFPPSSEELQ ANKATLVCLI
YLSLTPEQWK SHRSYSCQVT

SEQ ID NO: 440
FEATURE
source

SNKGLPSSIE KTISKAKGQP
NGQPENNYKT TPPVLDSDGS
SLGKAPTSSS TKKTQLQLEH
QCLEEELKPL EEVLNLAQSK
FLNRWITFCQ SIISTLT

moltype = AA length
Location/Qualifiers
1..582

mol type = protein
organism = Synthetic

SCAASGFTFK DYCMTWVROQA
LOMNNLRAED TAVYYCAKYT
SESTAALGCL VKDYFPEPVT
KTYTCNVDHK PSNTKVDKRV
VTCVVVDVSQ EDPEVQFNWY
YKCKVSNKGL PSSIEKTISK
VEWESNGQPE NNYKTTPPVL
KSLSLSLGKA PASSSTKKTQ
ELKHLQCLEE ELKPLEEVLN
ATIVEFLNRW ITFAQSIIST

moltype = DNA
Location/Qualifiers
1..441

mol_type = other DNA
organism = Synthetic

cccagacagyg ccctggaacc
ggacaacgce accttcacct
gtaccgcatyg agccccagca
ccagceegge caggactgec
catgagcgtyg gtcagggecc
cctggeccee aaggcgcaga
aagggcagaa gtgcccacag
a

moltype = AA length
Location/Qualifiers
1..147

mol type = protein
organism = Synthetic

LLVVTEGDNA TFTCSFSNTS
PNGRDFHMSV VRARRNDSGT
RPAGQFQ

moltype = AA length
Location/Qualifiers
1..448

mol type = protein
organism = Synthetic

SCAASGFTFS SNYMSWVROQA
LOMNSLRAED TAVYYCAKHK
SESTAALGCL VKDYFPEPVT
KTYTCNVDHK PSNTKVDKRV
VTCVVVDVSQ EDPEVQFNWY
YKCKVSNKGL PSSIEKTISK
VEWESNGQPE NNYKTTPPVL
KSLSLSLG

moltype = AA length
Location/Qualifiers
1..216

mol type = protein
organism = Synthetic

SCSGSNSNIG RNLVNWYQQL
SEDEADYYCA AWDGSLNAWV
SDFYPGAVTV AWKADSSPVK
HEGSTVEKTV APTECS

moltype = AA length
Location/Qualifiers
1..445

mol type = protein
organism = Synthetic

REPQVYTLPP SQEEMTKNQV
FFLYSRLTVD KSRWQEGNVF
LLLALQMILN GINNYKNPKL
NFHLRPRDLI SNINVIVLEL

= 582

congtruct

PGKGLEWVSA IVYSGGSTYY
RASYFYDAMD VWGQGTTVTV
VSWNSGALTS GVHTFPAVLQ
ESKYGPPCPP CPAPEFLGGP
VDGVEVHNAK TKPREEQFNS
AKGQPREPQV YTLPPSQEEM
DSDGSFFLYS RLTVDKSRWQ
LQLEHLLLAL QMILNGINNY
LAQSKNFHLR PRDLISNINV
LT

length = 441

congtruct

cccecacctt ctecccagec
gcagcttete caacacatcg
accagacgga caagctggec
getteegtgt cacacaactg
ggcgcaatga cagcggcace
tcaaagagag cctgcgggca
cccaccccag ccecteaccee

= 147

congtruct

ESFVLNWYRM SPSNQTDKLA
YLCGAISLAP KAQIKESLRA

= 448

congtruct

PGKGLEWVSA ISSSGGTIFY
WNAVYYDGMD VWGQGTTVTV
VSWNSGALTS GVHTFPAVLQ
ESKYGPPCPP CPAPEFLGGP
VDGVEVHNAK TKPREEQFNS
AKGQPREPQV YTLPPSQEEM
DSDGSFFLYS RLTVDKSRWQ

= 216

congtruct

PGTAPKLLIY TIDQRPSGVP
FGGGTKLTVL GQPKAAPSVT
AGVETTTPSK QSNNKYAASS

= 445

congtruct

360
420
480
540
577

60

120
180
240
300
360
420
480
540
582

60

120
180
240
300
360
420
441

60
120
147

60

120
180
240
300
360
420
448

60

120
180
216
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SEQUENCE: 440

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTV SRDNSKNTLY
STKGPSVFPL APCSRSTSES
LYSLSSVVTV PSSSLGTKTY
LFPPKPKDTL MISRTPEVTC
VVSVLTVLHQ DWLNGKEYKC
QVSLTCLVKG FYPSDIAVEW
VFSCSVMHEA LHNHYTQKSL

SEQ ID NO: 441
FEATURE
source

SEQUENCE: 441

QSVMTQPPSA SGTPGQRVTI
DRFSGSKSGT SASLAISGLQ
LFPPSSEELQ ANKATLVCLI
YLSLTPEQWK SHRSYSCQVT

SEQ ID NO: 442
FEATURE
source

SEQUENCE: 442

EVQLLESGGG LVQPGGSLRL
ADSVKGRFII SRDNSKNTLY
SSASTKGPSV FPLAPCSRST
SSGLYSLSSV VTVPSSSLGT
SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
EGNVFSCSVM HEALHNHYTQ

SEQ ID NO: 443
FEATURE
source

SEQUENCE: 443

QSVLTQPPSA SGTPGQRVTI
DRFSGSKSGT SASLAISGLA
LFPPSSEELQ ANKATLVCLI
YLSLTPEQWK SHRSYSCQVT

SEQ ID NO: 444
FEATURE
source

SEQUENCE: 444

DVQLVESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKSTLY
PSVFPLAPCS RSTSESTAAL
SSVVTVPSSS LGTKTYTCNV
KPKDTLMISR TPEVTCVVVD
LTVLHQDWLN GKEYKCKVSN
TCLVKGFYPS DIAVEWESNG
SVMHEALHNH YTQKSLSLSL

SEQ ID NO: 445
FEATURE
source

SEQUENCE: 445

QSVLTQPPSA SGTPGQRVTI
DRFSGSKSGT SASLAISGLQ
LFPPSSEELQ ANKATLVCLI
YLSLTPEQWK SHRSYSCQVT

SEQ ID NO: 446

FEATURE
source

SEQUENCE: 446

SCTASGFTFS SYEMQWVROA
LOMNSLRAED TAVYYCTKDL
TAALGCLVKD YFPEPVTVSW
TCNVDHKPSN TKVDKRVESK
VVVDVSQEDP EVQFNWYVDG
KVSNKGLPSS IEKTISKAKG
ESNGQPENNY KTTPPVLDSD
SLSLG

moltype = AA length
Location/Qualifiers
1..216

mol type = protein
organism = Synthetic

SCSGSTSNLG NNYVSWYQHL
SDDEADYYCS SWDASLNVWV
SDFYPGAVTV AWKADSSPVK
HEGSTVEKTV APTECS

moltype = AA length
Location/Qualifiers
1..448

mol type = protein
organism = Synthetic

SCAASGFTFS DYYMSWVROQA
LOMNSLRAED TAVYYCAKHK
SESTAALGCL VKDYFPEPVT
KTYTCNVDHK PSNTKVDKRV
VTCVVVDVSQ EDPEVQFNWY
YKCKVSNKGL PSSIEKTISK
VEWESNGQPE NNYKTTPPVL
KSLSLSLG

moltype = AA length
Location/Qualifiers
1..216

mol type = protein
organism = Synthetic

SCSGSNSNIG RNLVNWYQQL
SEDEADYYCA AWDSSLNSWV
SDFYPGAVTV AWKADSSPVK
HEGSTVEKTV APTECS

moltype = AA length
Location/Qualifiers
1..441

mol type = protein
organism = Synthetic

SCAASGFTFD ISAMSWVROA
LOMNSLRAED TAVYYCAREI
GCLVKDYFPE PVTVSWNSGA
DHKPSNTKVD KRVESKYGPP
VSQEDPEVQF NWYVDGVEVH
KGLPSSIEKT ISKAKGQPRE
QPENNYKTTP PVLDSDGSFF
G

moltype = AA length
Location/Qualifiers
1..216

mol type = protein
organism = Synthetic

SCSGNTSNIG RESVYWYQQL
SEDEADYYCG TWDDSLNGWV
SDFYPGAVTV AWKADSSPVK
HEGSTVEKTV APTECS

moltype = AA length
Location/Qualifiers
1..440

mol type = protein
organism = Synthetic

PGKGLEWVLG ITSSSSHIFY
NSYYGLDVWG QGTTVTVSSA
NSGALTSGVH TFPAVLQSSG
YGPPCPPCPA PEFLGGPSVF
VEVHNAKTKP REEQFNSTYR
QPREPQVYTL PPSQEEMTKN
GSFFLYSRLT VDKSRWQEGN

= 216

congtruct

PGTAPKLLIY GNDQRPSGVP
FGGGTKLTVL GQPKAAPSVT
AGVETTTPSK QSNNKYAASS

= 448

congtruct

PGKGLEWVSA ISSSGGTIFY
WNDVYYDAMD VWGQGTTVTV
VSWNSGALTS GVHTFPAVLQ
ESKYGPPCPP CPAPEFLGGP
VDGVEVHNAK TKPREEQFNS
AKGQPREPQV YTLPPSQEEM
DSDGSFFLYS RLTVDKSRWQ

= 216

congtruct

PGTAPKLLIY TVDQRPSGVP
FGGGTKLTVL GQPKAAPSVT
AGVETTTPSK QSNNKYAASS

= 441

congtruct

PGKGLEWVST ISGSAYSTYY
FSDYWGLGTL VTVSSASTKG
LTSGVHTFPA VLQSSGLYSL
CPPCPAPEFL GGPSVFLFPP
NAKTKPREEQ FNSTYRVVSV
PQVYTLPPSQ EEMTKNQVSL
LYSRLTVDKS RWQEGNVFSC

= 216

congtruct

PGTAPKLLIY SNVQRPSGVP
FGGGTKLTVL GQPKAAPSVT
AGVETTTPSK QSNNKYAASS

= 440

congtruct

60

120
180
240
300
360
420
445

60

120
180
216

60

120
180
240
300
360
420
448

60

120
180
216

60

120
180
240
300
360
420
441

60

120
180
216
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DSLVESGGGL VQPGGSLRLS
DSVKGRFTIS RDNSKSTLYL
SVFPLAPCSR STSESTAALG
SVVTVPSSSL GTKTYTCNVD
PKDTLMISRT PEVTCVVVDV
TVLHQDWLNG KEYKCKVSNK
CLVKGFYPSD IAVEWESNGQ
VMHEALHNHY TQKSLSLSLG

SEQ ID NO: 447
FEATURE
source

SEQUENCE: 447

QSVLTQPPSA SGTPGQRVTI
DRFSGSKSGT SASLAISGLQ
LFPPSSEELQ ANKATLVCLI
YLSLTPEQWK SHRSYSCQVT

SEQ ID NO: 448
FEATURE
source

SEQUENCE: 448

aacaaaatat taacgcttac
ggcgatcggt gegggectet
ggcgattaag ttgggtaacyg
gtgccaagcet gatctataca
atatagcata aatcaatatt
tgtacattta tattggctca
gttattaata gtaatcaatt
ttacataact tacggtaaat
cgtcaataat gacgtatgtt
gggtggagta tttacggtaa
gtcegecece tattgacgte
tgaccttacyg ggactttect
tggtgatgeyg gttttggecag
ttccaagtct ccaccccatt
actttccaaa atgtcgtaat
ggtgggaggt ctatataagce
tcactatagyg gcggccggga
cgatcgeegyg cgcegecagat
gattactatt gttatggctg
cceccaggatyg gttettagag
cectgetect ggtgaccgaa
cggagagett cgtgctaaac
cegecttece cgaggaccge
tgcccaacgyg gegtgactte
cctacctetyg tggggecate
cagagctcag ggtgacagag
ccaggccage cggecagtte
gectggtget getagtetgg
tagaagccag gcgcacctga
cggtcatage tgtttectga
ctctectgge cctggaagtt
gttgcatcat tttgtctgac
tatggagcaa ggggcaagtt
caagctggag tgcagtggca
cgattctect gectcagect
gctaattttt gtttttttgg
actcctaate tcaggtgatce
gaaccactge tccctteect
tccagacaca gcataggceta
ttggcactgt cctctecatge
ggccagettyg getgtggaat
caggcagaag tatgcaaagc
caggctecce agcaggcaga
tccegecect aactcegece
cccatggetyg actaattttt
tattccagaa gtagtgagga
gagcttgtat atccatttte
aactcaccge gacgtetgtt
tgatgcagcet cteggaggge
gatatgtcct gegggtaaat
ggcactttge atcggccgeg
agagcctgac ctattgeatce
aaaccgaact gccegetgtt

CAASGFTFDI SAMSWVRQAP GKGLEWVSTI SGSAYSTYYA
QMNSLRAEDT AVYYCAREIF SDYWGLGTLV TVSSASTKGP
CLVKDYFPEP VTVSWNSGAL TSGVHTFPAV LQSSGLYSLS
HKPSNTKVDK RVESKYGPPC PPCPAPEFLG GPSVFLFPPK
SQEDPEVQFN WYVDGVEVHN AKTKPREEQF NSTYRVVSVL
GLPSSIEKTI SKAKGQPREP QVYTLPPSQE EMTKNQVSLT
PENNYKTTPP VLDSDGSFFL YSRLTVDKSR WQEGNVFSCS

moltype = AA
Location/Qualifiers
1..216

mol type = protein

length = 216

organism = Synthetic construct

SCSGSTSNIG RESVYWYQQL PGTAPKLLIY LNSQRPSGVP
SEDVADYYCG TWDDSLNGWV FGGGTKLTVL GQPKAAPSVT
SDFYPGAVTV AWKADSSPVK AGVETTTPSK QSNNKYAASS

HEGSTVEKTV APTECS

moltype = DNA
Location/Qualifiers
1..6765

length = 6765

mol_type = other DNA
organism = Synthetic construct

aatttccatt cgccattcag gectgegcaac tgttgggaag
tcgetattac gecagetgge gaaaggggga tgtgetgeaa
ccagggtttt cccagtcacg acgttgtaaa acgacggcca
ttgaatcaat attggcaatt agccatatta gtcattggtt
ggctattgge cattgcatac gttgtatcta tatcataata
tgtccaatat gaccgccatg ttgacattga ttattgacta
acggggtcat tagttcatag cccatatatg gagttcegeg
ggcecgectyg getgacegee caacgaccce cgcccattga
cccatagtaa cgccaatagg gactttecat tgacgtcaat
actgcccact tggcagtaca tcaagtgtat catatgecaa
aatgacggta aatggcccge ctggcattat geccagtaca
acttggcagt acatctacgt attagtcatc gctattacca
tacaccaatg ggcgtggata geggtttgac tcacggggat
gacgtcaatg ggagtttgtt ttggcaccaa aatcaacggg
aacccegece cgttgacgca aatgggeggt aggegtgtac
agagctcgtt tagtgaaccg tcagaatttt gtaatacgac
attcgtcgac tggatceggt accgaggaga tctgecgecg
ctcaagctta tggacatgeg ggtgccagca caactteteg
cgaggtgege getgttatee ttacgacgtyg cctgactacg
tcceccagaca ggccctggaa cgeccccacce ttetececag
ggggacaacg ccaccttcac ctgcagette tccaacgcat
tggtacagga tgagccccag caaccagacyg gacaagetgg
agccagecceg gccaggactg cegetteegt gtecacacgec
cacatgagcg tggtcaggge ccggcgcaat gacageggea
tcecectggece ccaaggcegca gatcaaagag agectgeggg
agaagggcag aagtgcccac agcccacccce agecectceac
caagcectgyg tggttggtgt cgtgggegge ctgetgggea
gtecetggecg tcatctgete cegegecgca caagggacaa
cgcegttaage ggccgcacte gaggtttaaa cggeeggecyg
acagatcceg ggtggcatce ctgtgaccce tceccagtge
gecactccag tgcccaccag ccttgtecta ataaaattaa
taggtgtcct tctataatat tatggggtgy aggggggtyg
gggaagacaa cctgtaggge ctgeggggte tattgggaac
caatcttgge tcactgcaat cteegectece tgggttcaag
cccgagttgt tgggattcca ggcatgcatyg accaggetca
tagagacggg gtttcaccat attggccagyg ctggtctceca
tacccacctt ggectcccaa attgetggga ttacaggegt
gtcettetga ttttaaaata actataccag caggaggacg
cctggecatyg cccaacceggt gggacatttyg agttgettge
gttgggtcca ctcagtagat gectgttgaa ttgggtacge
gtgtgtcagt tagggtgtgg aaagtcccca ggctccccag
atgcatctca attagtcage aaccaggtgt ggaaagtccc
agtatgcaaa gcatgcatct caattagtca gcaaccatag
atcccgecce taactccgece cagttecgece cattetecge
tttatttatg cagaggccga ggccgecteyg gectetgage
ggctttttty gaggectagg cttttgcaaa aagctccegyg
ggatctgatc aagagacacg tacgaccatg aaaaagcctg
gagaagtttc tgatcgaaaa gttcgacage gtctccgace
gaagaatcte gtgctttcag cttcegatgta ggagggcegtyg
agctgegeeg atggtttcta caaagatcgt tatgtttatc
ctcecgatte cggaagtget tgacattggg gaatttageg
tccegeegty cacagggtgt cacgttgcaa gacctgectg
ctgcaaccgyg tcgeggagge catggatgea ategetgegg

60

120
180
240
300
360
420
440

60

120
180
216

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
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ccgatcttag ccagacgagc gggttceggcece cattcggace gcaaggaatc ggtcaataca 3240
ctacatggcg tgatttcata tgcgcgattg ctgatcccca tgtgtatcac tggcaaactg 3300
tgatggacga caccgtcagt gcgtcegtceg cgcaggctct cgatgagcetg atgctttggg 3360
ccgaggactg ccccgaagte cggcacctceg tgcacgcgga ttteggctecce aacaatgtcece 3420
tgacggacaa tggccgcata acagcggtca ttgactggag cgaggcgatg ttcggggatt 3480
cccaatacga ggtcgccaac atcttettcet ggaggcegtg gttggettgt atggagcage 3540
agacgcgcta cttegagegg aggcatccgg agettgcagyg atcgecgegyg ctceegggegt 3600
atatgctcecg cattggtett gaccaactct atcagagcectt ggttgacgge aatttcgatg 3660
atgcagcttg ggcgcagggt cgatgcgacg caatcgtccg atccggagece gggactgteg 3720
ggcgtacaca aatcgcccge agaagegegg ccgtctggac cgatggetgt gtagaagtac 3780
tecgecgatag tggaaaccga cgccccagea ctegtcecgag ggcaaaggaa tagctgcage 3840
gggactctgg ggttcgaaat gaccgaccaa gcgacgccca acctgccatc acgagattte 3900
gattccaccg ccgecttcecta tgaaaggttg ggctteggaa tegttttecg ggacgccgge 3960
tggatgatcc tccagcgcegg ggatctcatg ctggagttct tecgceccacce caacttgttt 4020
attgcagctt ataatggtta caaataaagc aatagcatca caaatttcac aaataaagca 4080
tttttttcac tgcattctag ttgtggtttg tccaaactca tcaatgtatc ttatcatgte 4140
tgtataccgt cgacctctag ctagagcttg gcgtaatcat ggtcataget gtttectgtg 4200
tgaaattgtt atccgctcac aattccacac aacatacgag ccggaagcat aaagtgtaaa 4260
gcctggggtyg cctaatgagt gagctaactc acattaattg cgttgcgetce actgcccecget 4320
ttccagtegg gaaacctgte gtgccagetg cattaatgaa tcggccaacg cgcggggaga 4380
ggcggtttge gtattgggcg ctetteceget tectegctceca ctgactecget gegetcggte 4440
gttcggctge ggcgageggt atcagctcac tcaaaggcgg taatacggtt atccacagaa 4500
tcaggggata acgcaggaaa gaacatgtga gcaaaaggcc agcaaaaggc caggaaccgt 4560
aaaaaggccg cgttgctgge gttttteccat aggctccgee cccectgacga gcatcacaaa 4620
aatcgacgct caagtcagag gtggcgaaac ccgacaggac tataaagata ccaggcgttt 4680
cceectggaa getceectegt gegcetetect gttecgacce tgccgettac cggatacctg 4740
tcegecttte tecctteggyg aagegtggeg ctttctcata gctcacgetg taggtatcte 4800
agttcggtgt aggtcgtteg ctccaagcectg ggctgtgtge acgaaccccce cgttcagceccece 4860
gaccgctgeg ccttatccgg taactatcgt cttgagtcca acccggtaag acacgactta 4920
tcgccactgg cagcagccac tggtaacagg attagcagag cgaggtatgt aggcggtget 4980
acagagttct tgaagtggtg gcctaactac ggctacacta gaagaacagt atttggtatc 5040
tgcgctetge tgaagccagt taccttcgga aaaagagttg gtagectcttg atccggcaaa 5100
caaaccaccg ctggtagcgg tggttttttt gtttgcaage agcagattac gcgcagaaaa 5160
aaaggatctc aagaagatcc tttgatcttt tctacggggt ctgacgctca gtggaacgaa 5220
aactcacgtt aagggatttt ggtcatgaga ttatcaaaaa ggatcttcac ctagatcctt 5280
ttaaattaaa aatgaagttt taaatcaatc taaagtatat atgagtaaac ttggtctgac 5340
agttaccaat gcttaatcag tgaggcacct atctcagcga tctgtctatt tegttcatce 5400
atagttgcct gactcccegt cgtgtagata actacgatac gggagggctt accatctgge 5460
cccagtgetg caatgatacc gcgagaccca cgctcaccgg ctccagattt atcagcaata 5520
aaccagccag ccggaagggce cgagcgcaga agtggtcectyg caactttatce cgectccate 5580
cagtctatta attgttgccg ggaagctaga gtaagtagtt cgccagttaa tagtttgcge 5640
aacgttgttg ccattgctac aggcatcgtg gtgtcacgct cgtegtttgg tatggcttca 5700
ttcagcteceg gttceccaacyg atcaaggcga gttacatgat cccccatgtt gtgcaaaaaa 5760
gcggttaget cctteggtcee tceccgategtt gtcagaagta agttggccgce agtgttatca 5820
ctcatggtta tggcagcact gcataattct cttactgtca tgccatccgt aagatgcttt 5880
tctgtgactg gtgagtactc aaccaagtca ttctgagaat agtgtatgcg gcgaccgagt 5940
tgctcttgee cggcgtcaat acgggataat accgcgccac atagcagaac tttaaaagtg 6000
ctcatcattg gaaaacgttc ttcggggcga aaactctcaa ggatcttacc gectgttgaga 6060
tccagttega tgtaacccac tcgtgcacce aactgatctt cagcatcttt tactttcacce 6120
agegtttetyg ggtgagcaaa aacaggaagg caaaatgccyg caaaaaaggyg aataagggceg 6180
acacggaaat gttgaatact catactcttc ctttttcaat attattgaag catttatcag 6240
ggttattgtc tcatgagcgg atacatattt gaatgtattt agaaaaataa acaaataggg 6300
gttcegegea catttccccg aaaagtgcca cctgacgcge cctgtagegg cgcattaage 6360
gcggegggtyg tggtggttac gcgcagegtg accgctacac ttgccagegce cctagcecgece 6420
gctecttteg ctttettece ttectttete gecacgtteg ceggcetttee ccgtcaaget 6480
ctaaatcggg ggctecccttt agggttccga tttagtgett tacggcacct cgaccccaaa 6540
aaacttgatt agggtgatgg ttcacgtagt gggccatcge cctgatagac ggtttttcge 6600
cctttgacgt tggagtccac gttctttaat agtggactct tgttccaaac tggaacaaca 6660
ctcaacccta tctceggtecta ttettttgat ttataaggga ttttgeccgat ttcggectat 6720
tggttaaaaa atgagctgat ttaacaaaaa tttaacgcga atttt 6765
SEQ ID NO: 449 moltype = AA length = 447
FEATURE Location/Qualifiers
source 1..447

mol type = protein

organism = Synthetic construct
SEQUENCE: 449
QVQLVQSGSE LKKPGASVKV SCKASGYTFT SYAMHWVRQA PGQGLEWMGY ISPFTGRATY 60
AQGFTGRFVF SLDTSVSTAY LQISSLKAED TAVYYCARDY DYRYYYAMDY WGQGTTVTVS 120
SASTKGPSVF PLAPCSRSTS ESTAALGCLV KDYFPEPVTV SWNSGALTSG VHTFPAVLQS 180
SGLYSLSSVV TVPSSSLGTK TYTCNVDHKP SNTKVDKRVE SKYGPPCPPC PAPEFLGGPS 240
VFLFPPKPKD TLMISRTPEV TCVVVDVSQE DPEVQFNWYV DGVEVHNAKT KPREEQFNST 300
YRVVSVLTVL HQDWLNGKEY KCKVSNKGLP SSIEKTISKA KGQPREPQVY TLPPSQEEMT 360
KNQVSLTCLV KGFYPSDIAV EWESNGQPEN NYKTTPPVLD SDGSFFLYSR LTVDKSRWQE 420
GNVFSCSVMH EALHNHYTQK SLSLSLG 447
SEQ ID NO: 450 moltype = AA length = 215
FEATURE Location/Qualifiers

source

1..215
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SEQUENCE: 450

EIVLTQSPDF QSVTPKEKVT
SRFSGSGSGT DFTLTINSLE
PSDEQLKSGT ASVVCLLNNF
TLSKADYEKH KVYACEVTHQ

SEQ ID NO: 451
FEATURE
source

SEQUENCE: 451

QVQLVESGGG VVQPGRSLRL
ADSVKGRFTI SRDNSKNTLF
VFPLAPCSRS TSESTAALGC
VVTVPSSSLG TKTYTCNVDH
KDTLMISRTP EVTCVVVDVS
VLHQDWLNGK EYKCKVSNKG
LVKGFYPSDI AVEWESNGQP
MHEALHNHYT QKSLSLSLGK
KLTEMLTFKF YMPKKATELK
ELKGSETTFM CEYADETATI

SEQ ID NO: 452
FEATURE
source

SEQUENCE: 452

EIVLTQSPAT LSLSPGERAT
RFSGSGSGTD FTLTISSLEP
SDEQLKSGTA SVVCLLNNFY
LSKADYEKHK VYACEVTHQG

SEQ ID NO: 453
FEATURE
source

SEQUENCE: 453

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPCSRST
SSGLYSLSSV VTVPSSSLGT
SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
EGNVFSCSVM HEALHNHYTQ
NGINNYKNPK LTEMLTFKFY
ISNINVIVLE LKGSETTFMC

SEQ ID NO: 454
FEATURE
source

SEQUENCE: 454

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTV SRDNSKNTLY
STKGPSVFPL APCSRSTSES
LYSLSSVVTV PSSSLGTKTY
LFPPKPKDTL MISRTPEVTC
VVSVLTVLHQ DWLNGKEYKC
QVSLTCLVKG FYPSDIAVEW
VFSCSVMHEA LHNHYTQKSL
NNYKNPKLTE MLTFKFYMPK
INVIVLELKG SETTFMCEYA

SEQ ID NO: 455
FEATURE
source

SEQUENCE: 455

EVQLLESGGG LVQPGGSLRL
ADSVKGRFII SRDNSKNTLY
SSASTKGPSV FPLAPCSRST

mol type = protein
organism = Synthetic

ITCRASQSIP PQFLHWYQQK
AEDAATYYCH QFHSSPLTFG
YPREAKVQWK VDNALQSGNS
GLSSPVTKSF NRGEC

moltype = AA length
Location/Qualifiers
1..579

mol type = protein
organism = Synthetic

DCKASGITFS NSGMHWVRQA
LOMNSLRAED TAVYYCATND
LVKDYFPEPV TVSWNSGALT
KPSNTKVDKR VESKYGPPCP
QEDPEVQFNW YVDGVEVHNA
LPSSIEKTIS KAKGQPREPQ
ENNYKTTPPV LDSDGSFFLY
SGGGGSAPTS SSTKKTQLQL
HLQCLEEELK PLEEVLNLAQ
VEFLNRWITF CQSIISTLT

moltype = AA length
Location/Qualifiers
1..214

mol type = protein
organism = Synthetic

LSCRASQSVS SYLAWYQQKP
EDFAVYYCQQ SSNWPRTFGQ
PREAKVQWKV DNALQSGNSQ
LSSPVTKSFN RGEC

moltype = AA length
Location/Qualifiers
1..588

mol type = protein
organism = Synthetic

SCAASGFTFS SNYMSWVROQA
LOMNSLRAED TAVYYCAKHK
SESTAALGCL VKDYFPEPVT
KTYTCNVDHK PSNTKVDKRV
VTCVVVDVSQ EDPEVQFNWY
YKCKVSNKGL PSSIEKTISK
VEWESNGQPE NNYKTTPPVL
KSLSLSLGKS GGGGSAPTSS
MPKKATELKH LQCLEEELKP
EYADETATIV EFLNRWITFC

moltype = AA length
Location/Qualifiers
1..585

mol type = protein
organism = Synthetic

SCTASGFTFS SYEMQWVROA
LOMNSLRAED TAVYYCTKDL
TAALGCLVKD YFPEPVTVSW
TCNVDHKPSN TKVDKRVESK
VVVDVSQEDP EVQFNWYVDG
KVSNKGLPSS IEKTISKAKG
ESNGQPENNY KTTPPVLDSD
SLSLGKSGGG GSAPTSSSTK
KATELKHLQC LEEELKPLEE
DETATIVEFL NRWITFCQSI

moltype = AA length
Location/Qualifiers
1..588

mol type = protein
organism = Synthetic

SCAASGFTFS DYYMSWVROQA
LOMNSLRAED TAVYYCAKHK
SESTAALGCL VKDYFPEPVT

congtruct

PDQSPKLLIK AASQRASGVP
GGTKLEIKRT VAAPSVFIFP
QESVTEQDSK DSTYSLSSTL

= 579

congtruct

PGKGLEWVAV IWYDGSKRYY
DYWGQGTLVT VSSASTKGPS
SGVHTFPAVL QSSGLYSLSS
PCPAPEFLGG PSVFLFPPKP
KTKPREEQFN STYRVVSVLT
VYTLPPSQEE MTKNQVSLTC
SRLTVDKSRW QEGNVEFSCSV
EHLLLALQMI LNGINNYKNP
SKNFHLRPRD LISNINVIVL

= 214

congtruct

GOAPRLLIYD ASNRATGIPA
GTKVEIKRTV AAPSVFIFPP
ESVTEQDSKD STYSLSSTLT

= 588

congtruct

PGKGLEWVSA ISSSGGTIFY
WNAVYYDGMD VWGQGTTVTV
VSWNSGALTS GVHTFPAVLQ
ESKYGPPCPP CPAPEFLGGP
VDGVEVHNAK TKPREEQFNS
AKGQPREPQV YTLPPSQEEM
DSDGSFFLYS RLTVDKSRWQ
STKKTQLQLE HLLLALQMIL
LEEVLNLAQS KNFHLRPRDL
QSIISTLT

= 585

congtruct

PGKGLEWVLG ITSSSSHIFY
NSYYGLDVWG QGTTVTVSSA
NSGALTSGVH TFPAVLQSSG
YGPPCPPCPA PEFLGGPSVF
VEVHNAKTKP REEQFNSTYR
QPREPQVYTL PPSQEEMTKN
GSFFLYSRLT VDKSRWQEGN
KTQLQLEHLL LALQMILNGI
VLNLAQSKNF HLRPRDLISN
ISTLT

= 588

congtruct

PGKGLEWVSA ISSSGGTIFY
WNDVYYDAMD VWGQGTTVTV
VSWNSGALTS GVHTFPAVLQ

60

120
180
215

60

120
180
240
300
360
420
480
540
579

60

120
180
214

60

120
180
240
300
360
420
480
540
588

60

120
180
240
300
360
420
480
540
585

60
120
180
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SSGLYSLSSV
SVFLFPPKPK
TYRVVSVLTV
TKNQVSLTCL
EGNVFSCSVM
NGINNYKNPK
ISNINVIVLE

SEQ ID NO:
FEATURE
source

SEQUENCE :

DVQLVESGGG
ADSVKGRFTI
PSVFPLAPCS
SSVVTVPSSS
KPKDTLMISR
LTVLHQDWLN
TCLVKGFYPS
SVMHEALHNH
MLTFKFYMPK
SETTFMCEYA

SEQ ID NO:
FEATURE
source

SEQUENCE :

DSLVESGGGL
DSVKGRFTIS
SVFPLAPCSR
SVVTVPSSSL
PKDTLMISRT
TVLHQDWLNG
CLVKGFYPSD
VMHEALHNHY
LTFKFYMPKK
ETTFMCEYAD

SEQ ID NO:
FEATURE
source

SEQUENCE :

EVQLLESGGG
ADSVKGRFTI
SSASTKGPSV
SSGLYSLSSV
SVFLFPPKPK
TYRVVSVLTV
TKNQVSLTCL
EGNVFSCSVM

SEQ ID NO:
FEATURE
source

SEQUENCE :

EVQLLESGGG
ADSVKGRFTI
SSASTKGPSV
SSGLYSLSSV
SVFLFPPKPK
TYRVVSVLTV
TKNQVSLTCL
EGNVFSCSVM

SEQ ID NO:

FEATURE
source

SEQUENCE :

VTVPSSSLGT
DTLMISRTPE
LHQDWLNGKE
VKGFYPSDIA
HEALHNHYTQ
LTEMLTFKFY
LKGSETTFMC

456

456

LVQPGGSLRL
SRDNSKSTLY
RSTSESTAAL
LGTKTYTCNV
TPEVTCVVVD
GKEYKCKVSN
DIAVEWESNG
YTQKSLSLSL
KATELKHLQC
DETATIVEFL

457

457

VQPGGSLRLS
RDNSKSTLYL
STSESTAALG
GTKTYTCNVD
PEVTCVVVDV
KEYKCKVSNK
IAVEWESNGQ
TQKSLSLSLG
ATELKHLQCL
ETATIVEFLN

458

458

LVQPGGSLRL
SRDNSKNTLY
FPLAPCSRST
VTVPSSSLGT
DTLMISRTPE
LHQDWLNGKE
VKGFYPSDIA
HEALHNHYTQ

459

459

LVQPGGSLRL
SRDNSKNTLY
FPLAPCSRST
VTVPSSSLGT
DTLMISRTPE
LHQDWLNGKE
VKGFYPSDIA
HEALHNHYTQ

460

460

KTYTCNVDHK PSNTKVDKRV
VTCVVVDVSQ EDPEVQFNWY
YKCKVSNKGL PSSIEKTISK
VEWESNGQPE NNYKTTPPVL
KSLSLSLGKS GGGGSAPTSS
MPKKATELKH LQCLEEELKP
EYADETATIV EFLNRWITFC

moltype = AA length
Location/Qualifiers
1..575

mol type = protein
organism = Synthetic

SCAASGFTFD ISAMSWVROA
LOMNSLRAED TAVYYCAREI
GCLVKDYFPE PVTVSWNSGA
DHKPSNTKVD KRVESKYGPP
VSQEDPEVQF NWYVDGVEVH
KGLPSSIEKT ISKAKGQPRE
QPENNYKTTP PVLDSDGSFF
GKAPTSSSTK KTQLQLEHLL
LEEELKPLEE VLNLAQSKNF
NRWITFCQSI ISTLT

moltype = AA length
Location/Qualifiers
1..574

mol type = protein
organism = Synthetic

CAASGFTFDI SAMSWVRQAP
QMNSLRAEDT AVYYCAREIF
CLVKDYFPEP VTVSWNSGAL
HKPSNTKVDK RVESKYGPPC
SQEDPEVQFN WYVDGVEVHN
GLPSSIEKTI SKAKGQPREP
PENNYKTTPP VLDSDGSFFL
KAPTSSSTKK TQLQLEHLLL
EEELKPLEEV LNLAQSKNFH
RWITFCQSII STLT

moltype = AA length
Location/Qualifiers
1..448

mol type = protein
organism = Synthetic

SCAASGFTFK DYCMTWVROQA
LOMNNLRAED TAVYYCAKYT
SESTAALGCL VKDYFPEPVT
KTYTCNVDHK PSNTKVDKRV
VTCVVVDVSQ EDPEVQFNWY
YKCKVSNKGL PSSIEKTISK
VEWESNGQPE NNYKTTPPVL
KSLSLSLG

moltype = AA length
Location/Qualifiers
1..448

mol type = protein
organism = Synthetic

SCAASGFTFK DYCMTWVROQA
LOMNNLRAED TAVYYCAKYT
SESTAALGCL VKDYFPEPVT
KTYTCNVDHK PSNTKVDKRV
VTCVVVDVSQ EDPEVQFNWY
YKCKVSNKGL PSSIEKTISK
VEWESNGQPE NNYKTTPPVL
KSLSLSLG

moltype = AA length
Location/Qualifiers
1..448

mol type = protein
organism = Synthetic

EVQLLESGGC LVQPGGSLRL SCAASGFTFS DYYMSWVRQA

ESKYGPPCPP CPAPEFLGGP
VDGVEVHNAK TKPREEQFNS
AKGQPREPQV YTLPPSQEEM
DSDGSFFLYS RLTVDKSRWQ
STKKTQLQLE HLLLALQMIL
LEEVLNLAQS KNFHLRPRDL
QSIISTLT

= 575

congtruct

PGKGLEWVST ISGSAYSTYY
FSDYWGLGTL VTVSSASTKG
LTSGVHTFPA VLQSSGLYSL
CPPCPAPEFL GGPSVFLFPP
NAKTKPREEQ FNSTYRVVSV
PQVYTLPPSQ EEMTKNQVSL
LYSRLTVDKS RWQEGNVFSC
LALQMILNGI NNYKNPKLTE
HLRPRDLISN INVIVLELKG

= 574

congtruct

GKGLEWVSTI SGSAYSTYYA
SDYWGLGTLV TVSSASTKGP
TSGVHTFPAV LQSSGLYSLS
PPCPAPEFLG GPSVFLFPPK
AKTKPREEQF NSTYRVVSVL
QVYTLPPSQE EMTKNQVSLT
YSRLTVDKSR WQEGNVEFSCS
ALQMILNGIN NYKNPKLTEM
LRPRDLISNI NVIVLELKGS

= 448

congtruct

PGKGLEWVSA IVYSGGSTYY
RASYFYDAMD VWGQGTTVTV
VSWNSGALTS GVHTFPAVLQ
ESKYGPPCPP CPAPEFEGGP
VDGVEVHNAK TKPREEQFNS
AKGQPREPQV YTLPPSQEEM
DSDGSFFLYS RLTVDKSRWQ

= 448

congtruct

PGKGLEWVSA IVYSGGSTYY
RASYFYDAMD VWGQGTTVTV
VSWNSGALTS GVHTFPAVLQ
ESKYGPPCPP CPAPEFAGAP
VDGVEVHNAK TKPREEQFNS
AKGQPREPQV YTLPPSQEEM
DSDGSFFLYS RLTVDKSRWQ

= 448

congtruct

PGKGLEWVSA ISSSGGTIFY

240
300
360
420
480
540
588

60

120
180
240
300
360
420
480
540
575

60

120
180
240
300
360
420
480
540
574

60

120
180
240
300
360
420
448

60

120
180
240
300
360
420
448

60
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ADSVKGRFII SRDNSKNTLY LOMNSLRAED TAVYYCAKHK WNDVYYDAMD VWGQGTTVTV 120
SSASTKGPSV FPLAPCSRST SESTAALGCL VKDYFPEPVT VSWNSGALTS GVHTFPAVLQ 180
SSGLYSLSSV VTVPSSSLGT KTYTCNVDHK PSNTKVDKRV ESKYGPPCPP CPAPEFLGGP 240
SVFLFPPKPK DTLMISRTPE VTCVVVDVSQ EDPEVQFNWY VDGVEVHNAK TKPREEQFNS 300
TYRVVSVLTV LHQDWLNGKE YKCKVSNKGL PSSIEKTISK AKGQPREPQV YTLPPSQEEM 360
TKNQVSLTCL VKGFYPSDIA VEWESNGQPE NNYKTTPPVL DSDGSFFLYS RLTVDKSRWQ 420
EGNVFSCSVM HEALHNHYTQ KSLSLSLG 448
SEQ ID NO: 461 moltype = AA length = 441
FEATURE Location/Qualifiers
source 1..441

mol type = protein

organism = Synthetic construct
SEQUENCE: 461
DMQLVESGGG VVRPGESLRL SCTASGFTFS ISAMSWVRQA PGKGLEWVSA ISGTAYSTYY 60
ADSVRGRFTI SRDNSKNTLY LOMNSLRAED TAVYYCAKDN FFDYWGLGTL VTVSSASTKG 120
PSVFPLAPCS RSTSESTAAL GCLVKDYFPE PVTVSWNSGA LTSGVHTFPA VLQSSGLYSL 180
SSVVTVPSSS LGTKTYTCNV DHKPSNTKVD KRVESKYGPP CPPCPAPEFL GGPSVFLFPP 240
KPKDTLMISR TPEVTCVVVD VSQEDPEVQF NWYVDGVEVH NAKTKPREEQ FNSTYRVVSV 300
LTVLHQDWLN GKEYKCKVSN KGLPSSIEKT ISKAKGQPRE PQVYTLPPSQ EEMTKNQVSL 360
TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSRLTVDKS RWQEGNVESC 420
SVMHEALHNH YTQKSLSLSL G 441
SEQ ID NO: 462 moltype = AA length = 216
FEATURE Location/Qualifiers
source 1..216

mol type = protein

organism = Synthetic construct
SEQUENCE: 462
QSVMTQPPSA SGTPGQRVTI SCSGVTSNIG SNSVYWYQQL PGTAPKLLIY LNSQRPSGVP 60
DRFSGSKSGT SASLAISGLQ SEDEADYYCG TWDDSLNGWV FGGGTKLTVL GQPKAAPSVT 120
LFPPSSEELQ ANKATLVCLI SDFYPGAVTV AWKADSSPVK AGVETTTPSK QSNNKYAASS 180
YLSLTPEQWK SHRSYSCQVT HEGSTVEKTV APTECS 216
SEQ ID NO: 463 moltype = AA length = 441
FEATURE Location/Qualifiers
source 1..441

mol type = protein

organism = Synthetic construct
SEQUENCE: 463
DVQLVESGGG VVRPGESLRL SCTASGFTFS ISAMSWVRQA PGKGLEWVSA ISGTAYSTYY 60
ADSVRGRFTI SRDNSKNTLY LOMNSLRAED TAVYYCAKDN FFDYWGLGTL VTVSSASTKG 120
PSVFPLAPCS RSTSESTAAL GCLVKDYFPE PVTVSWNSGA LTSGVHTFPA VLQSSGLYSL 180
SSVVTVPSSS LGTKTYTCNV DHKPSNTKVD KRVESKYGPP CPPCPAPEFL GGPSVFLFPP 240
KPKDTLMISR TPEVTCVVVD VSQEDPEVQF NWYVDGVEVH NAKTKPREEQ FNSTYRVVSV 300
LTVLHQDWLN GKEYKCKVSN KGLPSSIEKT ISKAKGQPRE PQVYTLPPSQ EEMTKNQVSL 360
TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSRLTVDKS RWQEGNVESC 420
SVMHEALHNH YTQKSLSLSL G 441
SEQ ID NO: 464 moltype = AA length = 441
FEATURE Location/Qualifiers
source 1..441

mol type = protein

organism = Synthetic construct
SEQUENCE: 464
DVQLVESGGG VVRPGGSLRL SCAASGFTFS IYAMSWVRQA PGEGLEWVSH ISASGGSTYY 60
ADSVKGRFAI SRDNSKNTLY LOMNSLRAED TAVYYCTTNL GSDYWGLGTL VTVSSASTKG 120
PSVFPLAPCS RSTSESTAAL GCLVKDYFPE PVTVSWNSGA LTSGVHTFPA VLQSSGLYSL 180
SSVVTVPSSS LGTKTYTCNV DHKPSNTKVD KRVESKYGPP CPPCPAPEFL GGPSVFLFPP 240
KPKDTLMISR TPEVTCVVVD VSQEDPEVQF NWYVDGVEVH NAKTKPREEQ FNSTYRVVSV 300
LTVLHQDWLN GKEYKCKVSN KGLPSSIEKT ISKAKGQPRE PQVYTLPPSQ EEMTKNQVSL 360
TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSRLTVDKS RWQEGNVESC 420
SVMHEALHNH YTQKSLSLSL G 441
SEQ ID NO: 465 moltype = AA length = 441
FEATURE Location/Qualifiers
source 1..441

mol type = protein

organism = Synthetic construct
SEQUENCE: 465
DVQLVESGGG VVRPGGSLRL SCAASGFTFS IYAVSWVRQA PGEGLEWVSH ISASGGSTYY 60
ADSVKGRFAI SRDNSKNTLY LOMNSLRAED TAVYYCTTNL GSDYWGLGTL VTVSSASTKG 120
PSVFPLAPCS RSTSESTAAL GCLVKDYFPE PVTVSWNSGA LTSGVHTFPA VLQSSGLYSL 180
SSVVTVPSSS LGTKTYTCNV DHKPSNTKVD KRVESKYGPP CPPCPAPEFL GGPSVFLFPP 240
KPKDTLMISR TPEVTCVVVD VSQEDPEVQF NWYVDGVEVH NAKTKPREEQ FNSTYRVVSV 300
LTVLHQDWLN GKEYKCKVSN KGLPSSIEKT ISKAKGQPRE PQVYTLPPSQ EEMTKNQVSL 360
TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSRLTVDKS RWQEGNVESC 420
SVMHEALHNH YTQKSLSLSL G 441
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SEQ ID NO: 466 moltype = AA length = 216
FEATURE Location/Qualifiers
source 1..216
mol type = protein
organism = Synthetic construct

SEQUENCE: 466

QSVLTQPPSA SGTPGQRVTI
DRFSGSKSGT SASLAISGLQ
LFPPSSEELQ ANKATLVCLI
YLSLTPEQWK SHRSYSCQVT

SEQ ID NO: 467
FEATURE
source

SEQUENCE: 467

DVQLVESGGG VVRPGESLRL
ADSVKGRFTI SRDNSKNTLY
KGPSVFPLAP CSRSTSESTA
SLSSVVTVPS SSLGTKTYTC
PPKPKDTLMI SRTPEVTCVV
SVLTVLHQDW LNGKEYKCKV
SLTCLVKGFY PSDIAVEWES
SCSVMHEALH NHYTQKSLSL

SEQ ID NO: 468
FEATURE
source

SEQUENCE: 468

QSVLTQPPSA SGTPGQRVTI
DRFSGSKSGT SASLAISGLQ
LFPPSSEELQ ANKATLVCLI
YLSLTPEQWK SHRSYSCQVT

SEQ ID NO: 469
FEATURE
source

SEQUENCE: 469

DVQLQESGPG LVKPSQSLSL
NPSLKSRVSI TRDTSKNQFF
STKGPSVFPL APSSKSTSGG
LYSLSSVVTV PSSSLGTQTY
SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
QGNVFSCSVM HEALHNHYTQ

SEQ ID NO: 470
FEATURE
source

SEQUENCE: 470

DIQMTQSPAS LSASVGETVT
RFSGSGSGTQ YSLKINSLQP
SDEQLKSGTA SVVCLLNNFY
LSKADYEKHK VYACEVTHQG

SEQ ID NO: 471
FEATURE
source

SEQUENCE: 471

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPSSKST
SSGLYSLSSV VTVPSSSLGT
GAPSVFLFPP KPKDTLMISR
YNSTYRVVSV LTVLHQDWLN
DELTKNQVSL TCLVKGFYPS
RWQQGNVFSC SVMHEALHNH
NNYKNPKLTE MLTFKFYMPK
INVIVLELKG SETTFMCEYA

SCSGSYSDIG TNYVYWYQOQL
SEDEADYYCG TWDDSLNVWV
SDFYPGAVTV AWKADSSPVK
HEGSTVEKTV APTECS

moltype = AA length
Location/Qualifiers
1..443

mol type = protein
organism = Synthetic

SCAASGFTFS TDAMGWVROQA
LOMNSLTAED TAVYYCAKNS
ALGCLVKDYF PEPVTVSWNS
NVDHKPSNTK VDKRVESKYG
VDVSQEDPEV QFNWYVDGVE
SNKGLPSSIE KTISKAKGQP
NGQPENNYKT TPPVLDSDGS
SLG

moltype = AA length
Location/Qualifiers
1..216

mol type = protein
organism = Synthetic

SCSGGSSNIG RESVNWYQQL
SEDEADYYCG TWDNDLNGWV
SDFYPGAVTV AWKADSSPVK
HEGSTVEKTV APTECS

moltype = AA length
Location/Qualifiers
1..449

mol type = protein
organism = Synthetic

TCTVTGHSIT SDYAWNWIRQ
LQLNSVTTED TATYFCARDL
TAALGCLVKD YFPEPVTVSW
ICNVNHKPSN TKVDKKVEPK
VTCVVVDVSH EDPEVKFNWY
YKCKVSNKAL PAPIEKTISK
VEWESNGQPE NNYKTTPPVL
KSLSLSPGK

moltype = AA length
Location/Qualifiers
1..214

mol type = protein
organism = Synthetic

LTCRASENIH NYLAWYQQKQ
EDFGSYYCQH FWSSPWTFGG
PREAKVQWKV DNALQSGNSQ
LSSPVTKSFN RGEC

moltype = AA length
Location/Qualifiers
1..585

mol type = protein
organism = Synthetic

SCAASGFTFK DYCMTWVROQA
LOMNNLRAED TAVYYCAKYT
SGGTAALGCL VKDYFPEPVT
QTYICNVNHK PSNTKVDKKV
TPEVTCVVVD VSHEDPEVKF
GKEYKCKVSN KALPAPIEKT
DIAVEWESNG QPENNYKTTP
YTQKSLSLSP GKAPASSSTK
KATELKHLQC LEEELKPLEE
DETATIVEFL NRWITFAQSI

PGTAPKLLIF ATDRRPSGVP
FGGGTKLTVL GQPKAAPSVT
AGVETTTPSK QSNNKYAASS

= 443

congtruct

PGEGLEWVSL ISGSGYSTYY
LAFFDYWGLG TLVTVSSAST
GALTSGVHTF PAVLQSSGLY
PPCPPCPAPE FLGGPSVFLF
VHNAKTKPRE EQFNSTYRVV
REPQVYTLPP SQEEMTKNQV
FFLYSRLTVD KSRWQEGNVF

= 216

congtruct

PGTAPKLLIY STDRRPSGVP
FGGGTKLTVL GQPKAAPSVT
AGVETTTPSK QSNNKYAASS

= 449

congtruct

FPGDKLEWMG YISYSGYTTY
DYGPWFAYWG QGTLVTVSAA
NSGALTSGVH TFPAVLQSSG
SCDKTHTCPP CPAPELLGGP
VDGVEVHNAK TKPREEQYNS
AKGQPREPQV YTLPPSRDEL
DSDGSFFLYS KLTVDKSRWQ

= 214

congtruct

GKSPQLLVYN VKTLADGVPS
GTKVEIKRTV AAPSVFIFPP
ESVTEQDSKD STYSLSSTLT

= 585

congtruct

PGKGLEWVSA IVYSGGSTYY
RASYFYDAMD VWGQGTTVTV
VSWNSGALTS GVHTFPAVLQ
EPKSCDKTHT CPPCPAPELA
NWYVDGVEVH NAKTKPREEQ
ISKAKGQPRE PQVYTLPPSR
PVLDSDGSFF LYSKLTVDKS
KTQLQLEHLL LALQMILNGI
VLNLAQSKNF HLRPRDLISN
ISTLT

60

120
180
216

60

120
180
240
300
360
420
443

60

120
180
216

60

120
180
240
300
360
420
449

60

120
180
214

60

120
180
240
300
360
420
480
540
585
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SEQ ID NO: 472
FEATURE
source

SEQUENCE: 472

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPCSRST
SSGLYSLSSV VTVPSSSLGT
SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
EGNVFSCSVM HEALHNHYTQ
KNPKLTEMLT FKFYMPKKAT
IVLELKGSET TFMCEYADET

SEQ ID NO: 473
FEATURE
source

SEQUENCE: 473

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPCSRST
SSGLYSLSSV VTVPSSSLGT
SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
EGNVFSCSVM HEALHNHYTQ
KNPKLTEMLT FKFYMPKKAT
IVLELKGSET TFMCEYADET

SEQ ID NO: 474
FEATURE
source

SEQUENCE: 474

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPSSKST
SSGLYSLSSV VTVPSSSLGT
GAPSVFLFPP KPKDTLMISR
YNSTYRVVSV LTVLHQDWLN
DELTKNQVSL TCLVKGFYPS
RWQQGNVFSC SVMHEALHNH
NNYKNPKLTE MLTFKFYMPK
INVKVLELKG SETTFMCEYA

SEQ ID NO: 475
FEATURE
source

SEQUENCE: 475

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPCSRST
SSGLYSLSSV VTVPSSSLGT
SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
EGNVFSCSVM HEALHNHYTQ
KNPKLTEMLT FKFYMPKKAT
KVLELKGSET TFMCEYADET

SEQ ID NO: 476
FEATURE
source

SEQUENCE: 476

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPCSRST
SSGLYSLSSV VTVPSSSLGT

moltype = AA length = 582
Location/Qualifiers

1..582

mol type = protein

organism = Synthetic construct

SCAASGFTFK DYCMTWVRQA PGKGLEWVSA IVYSGGSTYY
LOMNNLRAED TAVYYCAKYT RASYFYDAMD VWGQGTTVTV
SESTAALGCL VKDYFPEPVT VSWNSGALTS GVHTFPAVLQ
KTYTCNVDHK PSNTKVDKRV ESKYGPPCPP CPAPEFEGGP
VTCVVVDVSQ EDPEVQFNWY VDGVEVHNAK TKPREEQFNS
YKCKVSNKGL PSSIEKTISK AKGQPREPQV YTLPPSQEEM
VEWESNGQPE NNYKTTPPVL DSDGSFFLYS RLTVDKSRWQ
KSLSLSLGKA PASSSTKKTQ LQLEHLLLAL QMILNGINNY
ELKHLQCLEE ELKPLEEVLN LAQSKNFHLR PRDLISNINV
ATIVEFLNRW ITFAQSIIST LT

moltype = AA length = 582
Location/Qualifiers

1..582

mol type = protein

organism = Synthetic construct

SCAASGFTFK DYCMTWVRQA PGKGLEWVSA IVYSGGSTYY
LOMNNLRAED TAVYYCAKYT RASYFYDAMD VWGQGTTVTV
SESTAALGCL VKDYFPEPVT VSWNSGALTS GVHTFPAVLQ
KTYTCNVDHK PSNTKVDKRV ESKYGPPCPP CPAPEFAGAP
VTCVVVDVSQ EDPEVQFNWY VDGVEVHNAK TKPREEQFNS
YKCKVSNKGL PSSIEKTISK AKGQPREPQV YTLPPSQEEM
VEWESNGQPE NNYKTTPPVL DSDGSFFLYS RLTVDKSRWQ
KSLSLSLGKA PASSSTKKTQ LQLEHLLLAL QMILNGINNY
ELKHLQCLEE ELKPLEEVLN LAQSKNFHLR PRDLISNINV
ATIVEFLNRW ITFAQSIIST LT

moltype = AA length = 585
Location/Qualifiers

1..585

mol type = protein

organism = Synthetic construct

SCAASGFTFK DYCMTWVRQA PGKGLEWVSA IVYSGGSTYY
LOMNNLRAED TAVYYCAKYT RASYFYDAMD VWGQGTTVTV
SGGTAALGCL VKDYFPEPVT VSWNSGALTS GVHTFPAVLQ
QTYICNVNHK PSNTKVDKKV EPKSCDKTHT CPPCPAPELA
TPEVTCVVVD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ
GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR
DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS
YTQKSLSLSP GKAPASSSTK KTQLQLEHLL LDLOMILNGI
KATELKHLQC LEEELKPLEE VLNLAQSKNF HLRPRDLISN
DETATIVEFL NRWITFAQSI ISTLT

moltype = AA length = 582
Location/Qualifiers

1..582

mol type = protein

organism = Synthetic construct

SCAASGFTFK DYCMTWVRQA PGKGLEWVSA IVYSGGSTYY
LOMNNLRAED TAVYYCAKYT RASYFYDAMD VWGQGTTVTV
SESTAALGCL VKDYFPEPVT VSWNSGALTS GVHTFPAVLQ
KTYTCNVDHK PSNTKVDKRV ESKYGPPCPP CPAPEFEGGP
VTCVVVDVSQ EDPEVQFNWY VDGVEVHNAK TKPREEQFNS
YKCKVSNKGL PSSIEKTISK AKGQPREPQV YTLPPSQEEM
VEWESNGQPE NNYKTTPPVL DSDGSFFLYS RLTVDKSRWQ
KSLSLSLGKA PASSSTKKTQ LQLEHLLLDL QMILNGINNY
ELKHLQCLEE ELKPLEEVLN LAQSKNFHLR PRDLISNINV
ATIVEFLNRW ITFAQSIIST LT

moltype = AA length = 582
Location/Qualifiers

1..582

mol type = protein

organism = Synthetic construct

SCAASGFTFK DYCMTWVRQA PGKGLEWVSA IVYSGGSTYY
LOMNNLRAED TAVYYCAKYT RASYFYDAMD VWGQGTTVTV
SESTAALGCL VKDYFPEPVT VSWNSGALTS GVHTFPAVLQ
KTYTCNVDHK PSNTKVDKRV ESKYGPPCPP CPAPEFAGAP

60

120
180
240
300
360
420
480
540
582

60

120
180
240
300
360
420
480
540
582

60

120
180
240
300
360
420
480
540
585

60

120
180
240
300
360
420
480
540
582

60

120
180
240
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SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
EGNVFSCSVM HEALHNHYTQ
KNPKLTEMLT FKFYMPKKAT
KVLELKGSET TFMCEYADET

SEQ ID NO: 477
FEATURE
source

SEQUENCE: 477

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPSSKST
SSGLYSLSSV VTVPSSSLGT
GAPSVFLFPP KPKDTLMISR
YNSTYRVVSV LTVLHQDWLN
DELTKNQVSL TCLVKGFYPS
RWQQGNVFSC SVMHEALHNH
NNYKNPKLTE MLTFKFYMPK
INVIVLELKG SETTFMCEYA

SEQ ID NO: 478
FEATURE
source

SEQUENCE: 478

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPCSRST
SSGLYSLSSV VTVPSSSLGT
SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
EGNVFSCSVM HEALHNHYTQ
KNPKLTEMLT FKFYMPKKAT
IVLELKGSET TFMCEYADET

SEQ ID NO: 479
FEATURE
source

SEQUENCE: 479

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPCSRST
SSGLYSLSSV VTVPSSSLGT
SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
EGNVFSCSVM HEALHNHYTQ
KNPKLTEMLT FKFYMPKKAT
IVLELKGSET TFMCEYADET

SEQ ID NO: 480
FEATURE
source

SEQUENCE: 480

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP CSRSTSESTA
SLSSVVTVPS SSLGTKTYTC
PPKPKDTLMI SRTPEVTCVV
SVLTVLHQDW LNGKEYKCKV
SLTCLVKGFY PSDIAVEWES
SCSVMHEALH NHYTQKSLSL
TRMLTFKFYM PKKATELKHL
KGSETTFMCE YADETATIVE

SEQ ID NO: 481
FEATURE
source

VTCVVVDVSQ EDPEVQFNWY
YKCKVSNKGL PSSIEKTISK
VEWESNGQPE NNYKTTPPVL
KSLSLSLGKA PASSSTKKTQ
ELKHLQCLEE ELKPLEEVLN
ATIVEFLNRW ITFAQSIIST

moltype = AA length
Location/Qualifiers
1..585

mol type = protein
organism = Synthetic

SCAASGFTFK DYCMTWVROQA
LOMNNLRAED TAVYYCAKYT
SGGTAALGCL VKDYFPEPVT
QTYICNVNHK PSNTKVDKKV
TPEVTCVVVD VSHEDPEVKF
GKEYKCKVSN KALPAPIEKT
DIAVEWESNG QPENNYKTTP
YTQKSLSLSP GKAPASSSTK
KATELKHLQC LEEELKPLEE
DETATIVEFL NRWITFAQSI

moltype = AA length
Location/Qualifiers
1..582

mol type = protein
organism = Synthetic

SCAASGFTFK DYCMTWVROQA
LOMNNLRAED TAVYYCAKYT
SESTAALGCL VKDYFPEPVT
KTYTCNVDHK PSNTKVDKRV
VTCVVVDVSQ EDPEVQFNWY
YKCKVSNKGL PSSIEKTISK
VEWESNGQPE NNYKTTPPVL
KSLSLSLGKA PASSSTKKTQ
ELKHLQCLEE ELKPLEEVLN
ATIVEFLNRW ITFAQSIIST

moltype = AA length
Location/Qualifiers
1..582

mol type = protein
organism = Synthetic

SCAASGFTFK DYCMTWVROQA
LOMNNLRAED TAVYYCAKYT
SESTAALGCL VKDYFPEPVT
KTYTCNVDHK PSNTKVDKRV
VTCVVVDVSQ EDPEVQFNWY
YKCKVSNKGL PSSIEKTISK
VEWESNGQPE NNYKTTPPVL
KSLSLSLGKA PASSSTKKTQ
ELKHLQCLEE ELKPLEEVLN
ATIVEFLNRW ITFAQSIIST

moltype = AA length
Location/Qualifiers
1..577

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVDHKPSNTK VDKRVESKYG
VDVSQEDPEV QFNWYVDGVE
SNKGLPSSIE KTISKAKGQP
NGQPENNYKT TPPVLDSDGS
SLGKAPTSSS TKKTQLQLEH
QCLEEELKPL EEVLNLAQSK
FLNRWITFCQ SIISTLT

moltype = AA length
Location/Qualifiers
1..583

mol type = protein

VDGVEVHNAK
AKGQPREPQV
DSDGSFFLYS
LOLEHLLLDL
LAQSKNFHLR
LT

= 585

congtruct

PGKGLEWVSA
RASYFYDAMD
VSWNSGALTS
EPKSCDKTHT
NWYVDGVEVH
ISKAKGQPRE
PVLDSDGSFF
KTQLQLEHLL
VLNLAQSKNF
ISTLT

= 582

congtruct

PGKGLEWVSA
RASYFYDAMD
VSWNSGALTS
ESKYGPPCPP
VDGVEVHNAK
AKGQPREPQV
DSDGSFFLYS
LOLEHLLLDL
LAQSKNFHLR
LT

= 582

congtruct

PGKGLEWVSA
RASYFYDAMD
VSWNSGALTS
ESKYGPPCPP
VDGVEVHNAK
AKGQPREPQV
DSDGSFFLYS
LOLEHLLLDL
LAQSKNFHLR
LT

= 577

congtruct

PKKGLEWVAT
SGYFDYWGQG
GALTSGVHTF
PPCPPCPAPE
VHNAKTKPRE
REPQVYTLPP
FFLYSRLTVD
LLLDLOQMILN
NFHLRPRDLI

TKPREEQFNS
YTLPPSQEEM
RLTVDKSRWQ
QOMILNGINNY
PRDLISNINV

IVYSGGSTYY
VWGQGTTVTV
GVHTFPAVLQ
CPPCPAPELA
NAKTKPREEQ
PQVYTLPPSR
LYSKLTVDKS
LDLOMILNGI
HLRPRKLISN

IVYSGGSTYY
VWGQGTTVTV
GVHTFPAVLQ
CPAPEFEGGP
TKPREEQFNS
YTLPPSQEEM
RLTVDKSRWQ
QOMILNGINNY
PRKLISNINV

IVYSGGSTYY
VWGQGTTVTV
GVHTFPAVLQ
CPAPEFAGAP
TKPREEQFNS
YTLPPSQEEM
RLTVDKSRWQ
QOMILNGINNY
PRKLISNINV

ISYDGSRTYY
VMVTVSSAST
PAVLQSSGLY
FLGGPSVELF
EQFNSTYRVV
SQEEMTKNQV
KSRWQEGNVF
GINNYKNPKL
SNINVIVLEL

300
360
420
480
540
582

60

120
180
240
300
360
420
480
540
585

60

120
180
240
300
360
420
480
540
582

60

120
180
240
300
360
420
480
540
582

60

120
180
240
300
360
420
480
540
577
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organism = Synthetic
SEQUENCE: 481
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG
KGPSVFPLAP CSRSTSESTA ALGCLVKDYF PEPVTVSWNS
SLSSVVTVPS SSLGTKTYTC NVDHKPSNTK VDKRVESKYG
PPKPKDTLMI SRTPEVTCVV VDVSQEDPEV QFNWYVDGVE
SVLTVLHQDW LNGKEYKCKV SNKGLPSSIE KTISKAKGQP
SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS
SCSVMHEALH NHYTQKSLSL SLGKSGGGGS APTSSSTKKT
YKNPKLTRML TFKFYMPKKA TELKHLQCLE EELKPLEEVL
VIVLELKGSE TTFMCEYADE TATIVEFLNR WITFCQSIIS

SEQ ID NO: 482 moltype = AA length
FEATURE Location/Qualifiers
source 1..443

mol type = protein

organism = Synthetic
SEQUENCE: 482
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG
KGPSVFPLAP CSRSTSESTA ALGCLVKDYF PEPVTVSWNS
SLSSVVTVPS SSLGTKTYTC NVDHKPSNTK VDKRVESKYG
PPKPKDTLMI SRTPEVTCVV VDVSQEDPEV QFNWYVDGVE
SVLTVLHQDW LNGKEYKCKV SNKGLPSSIE KTISKAKGQP
SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS
SCSVMHEALH NHYTQKSLSL SLG

SEQ ID NO: 483 moltype = AA length
FEATURE Location/Qualifiers
source 1..346

mol type = protein

organism = Synthetic
SEQUENCE: 483
DTVLTQSPAL AVSPGERVTI SCRASESVRT GVHWYQQKPG
FSGSGSGTDF TLTIDPVEAD DTATYFCQQS WNDPFTFGSG
DEQLKSGTAS VVCLLNNFYP REAKVQWKVD NALQSGNSQE
SKADYEKHKV YACEVTHQGL SSPVTKSFNR GECAPTSSST
INNYKNPKLT RMLTFKFYMP KKATELKHLQ CLEEELKPLE
NINVIVLELK GSETTFMCEY ADETATIVEF LNRWITFCQS

SEQ ID NO: 484 moltype = AA length
FEATURE Location/Qualifiers
source 1..352

mol type = protein

organism = Synthetic
SEQUENCE: 484
DTVLTQSPAL AVSPGERVTI SCRASESVRT GVHWYQQKPG
FSGSGSGTDF TLTIDPVEAD DTATYFCQQS WNDPFTFGSG
DEQLKSGTAS VVCLLNNFYP REAKVQWKVD NALQSGNSQE
SKADYEKHKV YACEVTHQGL SSPVTKSFNR GECSGGGGSA
QMILNGINNY KNPKLTRMLT FKFYMPKKAT ELKHLQCLEE
PRDLISNINV IVLELKGSET TFMCEYADET ATIVEFLNRW

SEQ ID NO: 485 moltype = AA length
FEATURE Location/Qualifiers
source 1..583

mol type = protein

organism = Synthetic
SEQUENCE: 485
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG
KGPSVFPLAP CSRSTSESTA ALGCLVKDYF PEPVTVSWNS
SLSSVVTVPS SSLGTKTYTC NVDHKPSNTK VDKRVESKYG
PPKPKDTLMI SRTPEVTCVV VDVSQEDPEV QFNWYVDGVE
SVLTVLHQDW LNGKEYKCKV SNKGLPSSIE KTISKAKGQP
SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS
SCSVMHEALH NHYTQKSLSL SLGKSGGGGS APTSSSTKKT
YKNPKLTRML TFKFYMPKKA TELKHLQCLE EELKPLEEVL
VIVLELKGSE TTFMCEYADE TATIVEFLNR WITFCQSIIS

SEQ ID NO: 486 moltype = AA length
FEATURE Location/Qualifiers
source 1..577

mol type = protein
organism = Synthetic
SEQUENCE: 486
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG

congtruct

PKKGLEWVAT ISYDGSRTYY
SGYFDYWGQG VMVTVSSAST
GALTSGVHTF PAVLQSSGLY
PPCPPCPAPE FLGGPSVFLF
VHNAKTKPRE EQFNSTYRVV
REPQVYTLPP SQEEMTKNQV
FFLYSRLTVD KSRWQEGNVF
QLQLEHLLLD LQMILNGINN
NLAQSKNFHL RPRDLISNIN
TLT

= 443

congtruct

PKKGLEWVAT ISYDGSRTYY
SGYFDYWGQG VMVTVSSAST
GALTSGVHTF PAVLQSSGLY
PPCPPCPAPE FLGGPSVFLF
VHNAKTKPRE EQFNSTYRVV
REPQVYTLPP SQEEMTKNQV
FFLYSRLTVD KSRWQEGNVF

= 346

congtruct

QOPKLLIYGA SNLESGVPAR
TKLEIKRTVA APSVFIFPPS
SVTEQDSKDS TYSLSSTLTL
KKTQLQLEHL LLDLOMILNG
EVLNLAQSKN FHLRPRDLIS
IISTLT

= 352

congtruct

QOPKLLIYGA SNLESGVPAR
TKLEIKRTVA APSVFIFPPS
SVTEQDSKDS TYSLSSTLTL
PTSSSTKKTQ LQLEHLLLDL
ELKPLEEVLN LAQSKNFHLR
ITFCQSIIST LT

= 583

congtruct

PKKGLEWVAT ISYDGSRTYY
SGYFDYWGQG VMVTVSSAST
GALTSGVHTF PAVLQSSGLY
PPCPPCPAPE FLGGPSVFLF
VHNAKTKPRE EQFNSTYRVV
REPQVYTLPP SQEEMTKNQV
FFLYSRLTVD KSRWQEGNVF
QLQLEHLLLY LQMILNGINN
NLAQSKNFHL RPRDLISNIN
TLT

= 577

congtruct

PKKGLEWVAT ISYDGSRTYY
SGYFDYWGQG VMVTVSSAST

60

120
180
240
300
360
420
480
540
583

60

120
180
240
300
360
420
443

60

120
180
240
300
346

60

120
180
240
300
352

60

120
180
240
300
360
420
480
540
583

60
120
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KGPSVFPLAP CSRSTSESTA
SLSSVVTVPS SSLGTKTYTC
PPKPKDTLMI SRTPEVTCVV
SVLTVLHQDW LNGKEYKCKV
SLTCLVKGFY PSDIAVEWES
SCSVMHEALH NHYTQKSLSL
TRMLTFKFYM PKKATELKHL
KGSETTFMCE YADETATIVE

SEQ ID NO: 487
FEATURE
source

SEQUENCE: 487

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP SSKSTSGGTA
SLSSVVTVPS SSLGTQTYIC
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE
NVFSCSVMHE ALHNHYTQKS
PKLTRMLTFK FYMPKKATEL
LELKGSETTF MCEYADETAT

SEQ ID NO: 488
FEATURE
source

SEQUENCE: 488

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP CSRSTSESTA
SLSSVVTVPS SSLGTKTYTC
PPKPKDTLMI SRTPEVTCVV
SVLTVLHQDW LNGKEYKCKV
SLTCLVKGFY PSDIAVEWES
SCSVMHEALH NHYTQKSLSL
YKNPKLTPML TFKFYMPKKA
VIVLELKGSE TTFMCEYADE

SEQ ID NO: 489
FEATURE
source

SEQUENCE: 489

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP CSRSTSESTA
SLSSVVTVPS SSLGTKTYTC
PPKPKDTLMI SRTPEVTCVV
SVLTVLHQDW LNGKEYKCKV
SLTCLVKGFY PSDIAVEWES
SCSVMHEALH NHYTQKSLSL
YKNPKLTSML TFKFYMPKKA
VIVLELKGSE TTFMCEYADE

SEQ ID NO: 490
FEATURE
source

SEQUENCE: 490

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP CSRSTSESTA
SLSSVVTVPS SSLGTKTYTC
PPKPKDTLMI SRTPEVTCVV
SVLTVLHQDW LNGKEYKCKV
SLTCLVKGFY PSDIAVEWES
SCSVMHEALH NHYTQKSLSL
YKNPKLTDML TFKFYMPKKA
VIVLELKGSE TTFMCEYADE

SEQ ID NO: 491
FEATURE

ALGCLVKDYF PEPVTVSWNS
NVDHKPSNTK VDKRVESKYG
VDVSQEDPEV QFNWYVDGVE
SNKGLPSSIE KTISKAKGQP
NGQPENNYKT TPPVLDSDGS
SLGKAPTSSS TKKTQLQLEH
QCLEEELKPL EEVLNLAQSK
FLNRWITFCQ SIISTLT

moltype = AA length
Location/Qualifiers
1..580

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
CVVVDVSHED PEVKFNWYVD
CKVSNKALPA PIEKTISKAK
WESNGQPENN YKTTPPVLDS
LSLSPGKAPT SSSTKKTQLQ
KHLQCLEEEL KPLEEVLNLA
IVEFLNRWIT FCQSIISTLT

moltype = AA length
Location/Qualifiers
1..583

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVDHKPSNTK VDKRVESKYG
VDVSQEDPEV QFNWYVDGVE
SNKGLPSSIE KTISKAKGQP
NGQPENNYKT TPPVLDSDGS
SLGKSGGGGS APTSSSTKKT
TELKHLQCLE EELKPLEEVL
TATIVEFLNR WITFCQSIIS

moltype = AA length
Location/Qualifiers
1..583

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVDHKPSNTK VDKRVESKYG
VDVSQEDPEV QFNWYVDGVE
SNKGLPSSIE KTISKAKGQP
NGQPENNYKT TPPVLDSDGS
SLGKSGGGGS APTSSSTKKT
TELKHLQCLE EELKPLEEVL
TATIVEFLNR WITFCQSIIS

moltype = AA length
Location/Qualifiers
1..583

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVDHKPSNTK VDKRVESKYG
VDVSQEDPEV QFNWYVDGVE
SNKGLPSSIE KTISKAKGQP
NGQPENNYKT TPPVLDSDGS
SLGKSGGGGS APTSSSTKKT
TELKHLQCLE EELKPLEEVL
TATIVEFLNR WITFCQSIIS

moltype = AA length
Location/Qualifiers

GALTSGVHTF
PPCPPCPAPE
VHNAKTKPRE
REPQVYTLPP
FFLYSRLTVD
LLLYLOMILN
NFHLRPRDLI

= 580

congtruct

PKKGLEWVAT
SGYFDYWGQG
GALTSGVHTF
DKTHTCPPCP
GVEVHNAKTK
GQPREPQVYT
DGSFFLYSKL
LEHLLLYLQM
QSKNFHLRPR

= 583

congtruct

PKKGLEWVAT
SGYFDYWGQG
GALTSGVHTF
PPCPPCPAPE
VHNAKTKPRE
REPQVYTLPP
FFLYSRLTVD
QLOLEHLLLA
NLAQSKNFHL
TLT

= 583

congtruct

PKKGLEWVAT
SGYFDYWGQG
GALTSGVHTF
PPCPPCPAPE
VHNAKTKPRE
REPQVYTLPP
FFLYSRLTVD
QLOLEHLLLA
NLAQSKNFHL
TLT

= 583

congtruct

PKKGLEWVAT
SGYFDYWGQG
GALTSGVHTF
PPCPPCPAPE
VHNAKTKPRE
REPQVYTLPP
FFLYSRLTVD
QLOLEHLLLA
NLAQSKNFHL
TLT

= 583

PAVLQSSGLY
FLGGPSVELF
EQFNSTYRVV
SQEEMTKNQV
KSRWQEGNVF
GINNYKNPKL
SNINVIVLEL

ISYDGSRTYY
VMVTVSSAST
PAVLQSSGLY
APELLGGPSV
PREEQYNSTY
LPPSRDELTK
TVDKSRWQQG
ILNGINNYKN
DLISNINVIV

ISYDGSRTYY
VMVTVSSAST
PAVLQSSGLY
FLGGPSVELF
EQFNSTYRVV
SQEEMTKNQV
KSRWQEGNVF
LOMILNGINN
RPRDLISNIN

ISYDGSRTYY
VMVTVSSAST
PAVLQSSGLY
FLGGPSVELF
EQFNSTYRVV
SQEEMTKNQV
KSRWQEGNVF
LOMILNGINN
RPRDLISNIN

ISYDGSRTYY
VMVTVSSAST
PAVLQSSGLY
FLGGPSVELF
EQFNSTYRVV
SQEEMTKNQV
KSRWQEGNVF
LOMILNGINN
RPRDLISNIN

180
240
300
360
420
480
540
577

60

120
180
240
300
360
420
480
540
580

60

120
180
240
300
360
420
480
540
583

60

120
180
240
300
360
420
480
540
583

60

120
180
240
300
360
420
480
540
583
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source 1..583

mol type = protein

organism = Synthetic construct
SEQUENCE: 491
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA PKKGLEWVAT ISYDGSRTYY 60
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG SGYFDYWGQG VMVTVSSAST 120
KGPSVFPLAP CSRSTSESTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY 180
SLSSVVTVPS SSLGTKTYTC NVDHKPSNTK VDKRVESKYG PPCPPCPAPE FLGGPSVFLF 240
PPKPKDTLMI SRTPEVTCVV VDVSQEDPEV QFNWYVDGVE VHNAKTKPRE EQFNSTYRVV 300
SVLTVLHQDW LNGKEYKCKV SNKGLPSSIE KTISKAKGQP REPQVYTLPP SQEEMTKNQV 360
SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS FFLYSRLTVD KSRWQEGNVF 420
SCSVMHEALH NHYTQKSLSL SLGKSGGGGS APTSSSTKKT QLQLEHLLLA LQOMILNGINN 480
YKNPKLTQML TFKFYMPKKA TELKHLQCLE EELKPLEEVL NLAQSKNFHL RPRDLISNIN 540

VIVLALKGSE TTFMCEYADE TATIVEFLNR WITFCQSIIS TLT 583
SEQ ID NO: 492 moltype = AA length = 583

FEATURE Location/Qualifiers

source 1..583

mol type = protein

organism = Synthetic construct
SEQUENCE: 492
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA PKKGLEWVAT ISYDGSRTYY 60
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG SGYFDYWGQG VMVTVSSAST 120
KGPSVFPLAP CSRSTSESTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY 180
SLSSVVTVPS SSLGTKTYTC NVDHKPSNTK VDKRVESKYG PPCPPCPAPE FLGGPSVFLF 240
PPKPKDTLMI SRTPEVTCVV VDVSQEDPEV QFNWYVDGVE VHNAKTKPRE EQFNSTYRVV 300
SVLTVLHQDW LNGKEYKCKV SNKGLPSSIE KTISKAKGQP REPQVYTLPP SQEEMTKNQV 360
SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS FFLYSRLTVD KSRWQEGNVF 420
SCSVMHEALH NHYTQKSLSL SLGKSGGGGS APTSSSTKKT QLQLEHLLLA LQOMILNGINN 480
YKNPKLTRML THKFYMPKKA TELKHLQCLE EELKPLEEVL NLAQSKNFHL RPRDLISNIN 540

VIVLALKGSE TTFMCEYADE TATIVEFLNR WITFCQSIIS TLT 583
SEQ ID NO: 493 moltype = AA length = 583

FEATURE Location/Qualifiers

source 1..583

mol type = protein

organism = Synthetic construct
SEQUENCE: 493
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA PKKGLEWVAT ISYDGSRTYY 60
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG SGYFDYWGQG VMVTVSSAST 120
KGPSVFPLAP CSRSTSESTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY 180
SLSSVVTVPS SSLGTKTYTC NVDHKPSNTK VDKRVESKYG PPCPPCPAPE FLGGPSVFLF 240
PPKPKDTLMI SRTPEVTCVV VDVSQEDPEV QFNWYVDGVE VHNAKTKPRE EQFNSTYRVV 300
SVLTVLHQDW LNGKEYKCKV SNKGLPSSIE KTISKAKGQP REPQVYTLPP SQEEMTKNQV 360
SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS FFLYSRLTVD KSRWQEGNVF 420
SCSVMHEALH NHYTQKSLSL SLGKSGGGGS APTSSSTKKT QLQLEHLLLD LQOMILNGINN 480
YKNPKLTDML TFKFYMPKKA TELKHLQCLE EELKPLEEVL NLAQSKNFHL RPRDLISNIN 540

VDVLELKGSE TTFMCEYADE TATIVEFLNR WITFCQSIIS TLT 583
SEQ ID NO: 494 moltype = AA length = 583

FEATURE Location/Qualifiers

source 1..583

mol type = protein

organism = Synthetic construct
SEQUENCE: 494
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA PKKGLEWVAT ISYDGSRTYY 60
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG SGYFDYWGQG VMVTVSSAST 120
KGPSVFPLAP CSRSTSESTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY 180
SLSSVVTVPS SSLGTKTYTC NVDHKPSNTK VDKRVESKYG PPCPPCPAPE FLGGPSVFLF 240
PPKPKDTLMI SRTPEVTCVV VDVSQEDPEV QFNWYVDGVE VHNAKTKPRE EQFNSTYRVV 300
SVLTVLHQDW LNGKEYKCKV SNKGLPSSIE KTISKAKGQP REPQVYTLPP SQEEMTKNQV 360
SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS FFLYSRLTVD KSRWQEGNVF 420
SCSVMHEALH NHYTQKSLSL SLGKSGGGGS APTSSSTKKT QLQLEHLLLD LQOMILNGINN 480
YKNPKLTEML TFKFYMPKKA TELKHLQCLE EELKPLEEVL NLAQSKNFHL RPRDLISNIN 540

VDVLELKGSE TTFMCEYADE TATIVEFLNR WITFCQSIIS TLT 583
SEQ ID NO: 495 moltype = AA length = 583

FEATURE Location/Qualifiers

source 1..583

mol type = protein

organism = Synthetic construct
SEQUENCE: 495
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA PKKGLEWVAT ISYDGSRTYY 60
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG SGYFDYWGQG VMVTVSSAST 120
KGPSVFPLAP CSRSTSESTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY 180
SLSSVVTVPS SSLGTKTYTC NVDHKPSNTK VDKRVESKYG PPCPPCPAPE FLGGPSVFLF 240
PPKPKDTLMI SRTPEVTCVV VDVSQEDPEV QFNWYVDGVE VHNAKTKPRE EQFNSTYRVV 300
SVLTVLHQDW LNGKEYKCKV SNKGLPSSIE KTISKAKGQP REPQVYTLPP SQEEMTKNQV 360
SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS FFLYSRLTVD KSRWQEGNVF 420
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SCSVMHEALH NHYTQKSLSL
YKNPKLTRML THKFYMPKKA
VDVLELKGSE TTFMCEYADE

SEQ ID NO: 496
FEATURE
source

SEQUENCE: 496

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP CSRSTSESTA
SLSSVVTVPS SSLGTKTYTC
PPKPKDTLMI SRTPEVTCVV
SVLTVLHQDW LNGKEYKCKV
SLTCLVKGFY PSDIAVEWES
SCSVMHEALH NHYTQKSLSL
YKNPKLTEML TFKFYMPKKA
VIVLELKGSE TTFMCEYADE

SEQ ID NO: 497
FEATURE
source

SEQUENCE: 497

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP CSRSTSESTA
SLSSVVTVPS SSLGTKTYTC
PPKPKDTLMI SRTPEVTCVV
SVLTVLHQDW LNGKEYKCKV
SLTCLVKGFY PSDIAVEWES
SCSVMHEALH NHYTQKSLSL
YKNPKLTEML TFKFYMPKKA
VIVLELKGSE TTFMCEYADE

SEQ ID NO: 498
FEATURE
source

SEQUENCE: 498

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP CSRSTSESTA
SLSSVVTVPS SSLGTKTYTC
PPKPKDTLMI SRTPEVTCVV
SVLTVLHQDW LNGKEYKCKV
SLTCLVKGFY PSDIAVEWES
SCSVMHEALH NHYTQKSLSL
YKNPKLTEML TFKFYMPKKA
VIVLELKGSE TTFMCEYADE

SEQ ID NO: 499
FEATURE
source

SEQUENCE: 499

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP CSRSTSESTA
SLSSVVTVPS SSLGTKTYTC
PPKPKDTLMI SRTPEVTCVV
SVLTVLHQDW LNGKEYKCKV
SLTCLVKGFY PSDIAVEWES
SCSVMHEALH NHYTQKSLSL
YKNPKLTEML TFKFYMPKKA
VIVLELKGSE TTFMCEYADE

SEQ ID NO: 500
FEATURE
source

SEQUENCE: 500
EVQLVESGGG LVQPGRSLKL

SLGKSGGGGS APTSSSTKKT
TELKHLQCLE EELKPLEEVL
TATIVEFLNR WITFCQSIIS

moltype = AA length
Location/Qualifiers
1..583

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVDHKPSNTK VDKRVESKYG
VDVSQEDPEV QFNWYVDGVE
SNKGLPSSIE KTISKAKGQP
NGQPENNYKT TPPVLDSDGS
SLGKSGGGGS APTSSSTKKT
TELKHLQCLE EELKPLEEVL
TATIVEFLNR WITFCQSIIS

moltype = AA length
Location/Qualifiers
1..583

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVDHKPSNTK VDKRVESKYG
VDVSQEDPEV QFNWYVDGVE
SNKGLPSSIE KTISKAKGQP
NGQPENNYKT TPPVLDSDGS
SLGKSGGGGS APASSSTKKT
TELKHLQCLE EELKPLEEVL
TATIVEFLNR WITFCQSIIS

moltype = AA length
Location/Qualifiers
1..583

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVDHKPSNTK VDKRVESKYG
VDVSQEDPEV QFNWYVDGVE
SNKGLPSSIE KTISKAKGQP
NGQPENNYKT TPPVLDSDGS
SLGKSGGGGS APTSSSTKKT
TELKHLQCLE EELKPLEEVL
TATIVEFLNR WITFAQSIIS

moltype = AA length
Location/Qualifiers
1..583

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVDHKPSNTK VDKRVESKYG
VDVSQEDPEV QFNWYVDGVE
SNKGLPSSIE KTISKAKGQP
NGQPENNYKT TPPVLDSDGS
SLGKSGGGGS APASSSTKKT
TELKHLQCLE EELKPLEEVL
TATIVEFLNR WITFAQSIIS

moltype = AA length
Location/Qualifiers
1..586

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA

QLQLEHLLLD LQMILNGINN
NLAQSKNFHL RPRDLISNIN
TLT

= 583

congtruct

PKKGLEWVAT ISYDGSRTYY
SGYFDYWGQG VMVTVSSAST
GALTSGVHTF PAVLQSSGLY
PPCPPCPAPE FLGGPSVFLF
VHNAKTKPRE EQFNSTYRVV
REPQVYTLPP SQEEMTKNQV
FFLYSRLTVD KSRWQEGNVF
QLOQLEHLLLA LOMILNGINN
NLAQSKNFHL RPRDLISNIN
TLT

= 583

congtruct

PKKGLEWVAT ISYDGSRTYY
SGYFDYWGQG VMVTVSSAST
GALTSGVHTF PAVLQSSGLY
PPCPPCPAPE FLGGPSVFLF
VHNAKTKPRE EQFNSTYRVV
REPQVYTLPP SQEEMTKNQV
FFLYSRLTVD KSRWQEGNVF
QLOQLEHLLLA LOMILNGINN
NLAQSKNFHL RPRDLISNIN
TLT

= 583

congtruct

PKKGLEWVAT ISYDGSRTYY
SGYFDYWGQG VMVTVSSAST
GALTSGVHTF PAVLQSSGLY
PPCPPCPAPE FLGGPSVFLF
VHNAKTKPRE EQFNSTYRVV
REPQVYTLPP SQEEMTKNQV
FFLYSRLTVD KSRWQEGNVF
QLOQLEHLLLA LOMILNGINN
NLAQSKNFHL RPRDLISNIN
TLT

= 583

congtruct

PKKGLEWVAT ISYDGSRTYY
SGYFDYWGQG VMVTVSSAST
GALTSGVHTF PAVLQSSGLY
PPCPPCPAPE FLGGPSVFLF
VHNAKTKPRE EQFNSTYRVV
REPQVYTLPP SQEEMTKNQV
FFLYSRLTVD KSRWQEGNVF
QLOQLEHLLLA LOMILNGINN
NLAQSKNFHL RPRDLISNIN
TLT

= 586

congtruct

PKKGLEWVAT ISYDGSRTYY

480
540
583

60

120
180
240
300
360
420
480
540
583

60

120
180
240
300
360
420
480
540
583

60

120
180
240
300
360
420
480
540
583

60

120
180
240
300
360
420
480
540
583

60
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RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG
KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS
SLSSVVTVPS SSLGTQTYIC NVNHKPSNTK VDKKVEPKSC
FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD
RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK
NQVSLTCLVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS
NVFSCSVMHE ALHNHYTQKS LSLSPGKSGG GGSAPTSSST
INNYKNPKLT EMLTFKFYMP KKATELKHLQ CLEEELKPLE
NINVIVLELK GSETTFMCEY ADETATIVEF LNRWITFCQS

SEQ ID NO: 501 moltype = AA length
FEATURE Location/Qualifiers
source 1..586

mol type = protein

organism = Synthetic
SEQUENCE: 501
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG
KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS
SLSSVVTVPS SSLGTQTYIC NVNHKPSNTK VDKKVEPKSC
FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD
RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK
NQVSLTCLVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS
NVFSCSVMHE ALHNHYTQKS LSLSPGKSGG GGSAPASSST
INNYKNPKLT EMLTFKFYMP KKATELKHLQ CLEEELKPLE
NINVIVLELK GSETTFMCEY ADETATIVEF LNRWITFCQS

SEQ ID NO: 502 moltype = AA length
FEATURE Location/Qualifiers
source 1..586

mol type = protein

organism = Synthetic
SEQUENCE: 502
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG
KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS
SLSSVVTVPS SSLGTQTYIC NVNHKPSNTK VDKKVEPKSC
FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD
RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK
NQVSLTCLVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS
NVFSCSVMHE ALHNHYTQKS LSLSPGKSGG GGSAPTSSST
INNYKNPKLT EMLTFKFYMP KKATELKHLQ CLEEELKPLE
NINVIVLELK GSETTFMCEY ADETATIVEF LNRWITFAQS

SEQ ID NO: 503 moltype = AA length
FEATURE Location/Qualifiers
source 1..346

mol type = protein

organism = Synthetic
SEQUENCE: 503
DTVLTQSPAL AVSPGERVTI SCRASESVRT GVHWYQQKPG
FSGSGSGTDF TLTIDPVEAD DTATYFCQQS WNDPFTFGSG
DEQLKSGTAS VVCLLNNFYP REAKVQWKVD NALQSGNSQE
SKADYEKHKV YACEVTHQGL SSPVTKSFNR GECAPTSSST
INNYKNPKLT EMLTFKFYMP KKATELKHLQ CLEEELKPLE
NINVIVLELK GSETTFMCEY ADETATIVEF LNRWITFCQS

SEQ ID NO: 504 moltype = AA length
FEATURE Location/Qualifiers
source 1..352

mol type = protein

organism = Synthetic
SEQUENCE: 504
DTVLTQSPAL AVSPGERVTI SCRASESVRT GVHWYQQKPG
FSGSGSGTDF TLTIDPVEAD DTATYFCQQS WNDPFTFGSG
DEQLKSGTAS VVCLLNNFYP REAKVQWKVD NALQSGNSQE
SKADYEKHKV YACEVTHQGL SSPVTKSFNR GECSGGGGSA
QMILNGINNY KNPKLTEMLT FKFYMPKKAT ELKHLQCLEE
PRDLISNINV IVLELKGSET TFMCEYADET ATIVEFLNRW

SEQ ID NO: 505 moltype = AA length
FEATURE Location/Qualifiers
source 1..575

mol type = protein
organism = Synthetic
SEQUENCE: 505
DVQLVESGGG VVRPGESLRL SCTASGFTFS ISAMSWVROQA
ADSVRGRFTI SRDNSKNTLY LOMNSLRAED TAVYYCAKDN
PSVFPLAPCS RSTSESTAAL GCLVKDYFPE PVTVSWNSGA

SGYFDYWGQG VMVTVSSAST
GALTSGVHTF PAVLQSSGLY
DKTHTCPPCP APELLGGPSV
GVEVHNAKTK PREEQYNSTY
GQPREPQVYT LPPSRDELTK
DGSFFLYSKL TVDKSRWQQG
KKTQLQLEHL LLALQOMILNG
EVLNLAQSKN FHLRPRDLIS
IISTLT

= 586

congtruct

PKKGLEWVAT ISYDGSRTYY
SGYFDYWGQG VMVTVSSAST
GALTSGVHTF PAVLQSSGLY
DKTHTCPPCP APELLGGPSV
GVEVHNAKTK PREEQYNSTY
GQPREPQVYT LPPSRDELTK
DGSFFLYSKL TVDKSRWQQG
KKTQLQLEHL LLALQOMILNG
EVLNLAQSKN FHLRPRDLIS
IISTLT

= 586

congtruct

PKKGLEWVAT ISYDGSRTYY
SGYFDYWGQG VMVTVSSAST
GALTSGVHTF PAVLQSSGLY
DKTHTCPPCP APELLGGPSV
GVEVHNAKTK PREEQYNSTY
GQPREPQVYT LPPSRDELTK
DGSFFLYSKL TVDKSRWQQG
KKTQLQLEHL LLALQOMILNG
EVLNLAQSKN FHLRPRDLIS
IISTLT

= 346

congtruct

QOPKLLIYGA SNLESGVPAR
TKLEIKRTVA APSVFIFPPS
SVTEQDSKDS TYSLSSTLTL
KKTQLQLEHL LLALQOMILNG
EVLNLAQSKN FHLRPRDLIS
IISTLT

= 352

congtruct

QOPKLLIYGA SNLESGVPAR
TKLEIKRTVA APSVFIFPPS
SVTEQDSKDS TYSLSSTLTL
PTSSSTKKTQ LQLEHLLLAL
ELKPLEEVLN LAQSKNFHLR
ITFCQSIIST LT

= 575

congtruct

PGKGLEWVSA ISGTAYSTYY
FFDYWGLGTL VTVSSASTKG
LTSGVHTFPA VLQSSGLYSL

120
180
240
300
360
420
480
540
586

60

120
180
240
300
360
420
480
540
586

60

120
180
240
300
360
420
480
540
586

60

120
180
240
300
346

60

120
180
240
300
352

60
120
180
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SSVVTVPSSS LGTKTYTCNV DHKPSNTKVD KRVESKYGPP CPPCPAPEFL GGPSVFLFPP 240
KPKDTLMISR TPEVTCVVVD VSQEDPEVQF NWYVDGVEVH NAKTKPREEQ FNSTYRVVSV 300
LTVLHQDWLN GKEYKCKVSN KGLPSSIEKT ISKAKGQPRE PQVYTLPPSQ EEMTKNQVSL 360
TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSRLTVDKS RWQEGNVESC 420
SVMHEALHNH YTQKSLSLSL GKAPTSSSTK KTQLQLEHLL LALQMILNGI NNYKNPKLTE 480
MLTFKFYMPK KATELKHLQC LEEELKPLEE VLNLAQSKNF HLRPRDLISN INVIVLELKG 540
SETTFMCEYA DETATIVEFL NRWITFCQSI ISTLT 575
SEQ ID NO: 506 moltype = AA length = 577
FEATURE Location/Qualifiers
source 1..577

mol type = protein

organism = Synthetic construct
SEQUENCE: 506
DVQLVESGGG VVRPGESLRL SCAASGFTFS TDAMGWVRQA PGEGLEWVSL ISGSGYSTYY 60
ADSVKGRFTI SRDNSKNTLY LOMNSLTAED TAVYYCAKNS LAFFDYWGLG TLVTVSSAST 120
KGPSVFPLAP CSRSTSESTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY 180
SLSSVVTVPS SSLGTKTYTC NVDHKPSNTK VDKRVESKYG PPCPPCPAPE FLGGPSVFLF 240
PPKPKDTLMI SRTPEVTCVV VDVSQEDPEV QFNWYVDGVE VHNAKTKPRE EQFNSTYRVV 300
SVLTVLHQDW LNGKEYKCKV SNKGLPSSIE KTISKAKGQP REPQVYTLPP SQEEMTKNQV 360
SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS FFLYSRLTVD KSRWQEGNVF 420
SCSVMHEALH NHYTQKSLSL SLGKAPTSSS TKKTQLQLEH LLLALOMILN GINNYKNPKL 480
TEMLTFKFYM PKKATELKHL QCLEEELKPL EEVLNLAQSK NFHLRPRDLI SNINVIVLEL 540
KGSETTFMCE YADETATIVE FLNRWITFCQ SIISTLT 577
SEQ ID NO: 507 moltype = AA length = 575
FEATURE Location/Qualifiers
source 1..575

mol type = protein

organism = Synthetic construct
SEQUENCE: 507
DVQLVESGGG VVRPGGSLRL SCAASGFTFS IYAMSWVRQA PGEGLEWVSH ISASGGSTYY 60
ADSVKGRFAI SRDNSKNTLY LOMNSLRAED TAVYYCTTNL GSDYWGLGTL VTVSSASTKG 120
PSVFPLAPCS RSTSESTAAL GCLVKDYFPE PVTVSWNSGA LTSGVHTFPA VLQSSGLYSL 180
SSVVTVPSSS LGTKTYTCNV DHKPSNTKVD KRVESKYGPP CPPCPAPEFL GGPSVFLFPP 240
KPKDTLMISR TPEVTCVVVD VSQEDPEVQF NWYVDGVEVH NAKTKPREEQ FNSTYRVVSV 300
LTVLHQDWLN GKEYKCKVSN KGLPSSIEKT ISKAKGQPRE PQVYTLPPSQ EEMTKNQVSL 360
TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSRLTVDKS RWQEGNVESC 420
SVMHEALHNH YTQKSLSLSL GKAPTSSSTK KTQLQLEHLL LALQMILNGI NNYKNPKLTE 480
MLTFKFYMPK KATELKHLQC LEEELKPLEE VLNLAQSKNF HLRPRDLISN INVIVLELKG 540
SETTFMCEYA DETATIVEFL NRWITFCQSI ISTLT 575
SEQ ID NO: 508 moltype = AA length = 575
FEATURE Location/Qualifiers
source 1..575

mol type = protein

organism = Synthetic construct
SEQUENCE: 508
DVQLVESGGG VVRPGGSLRL SCAASGFTFS IYAVSWVRQA PGEGLEWVSH ISASGGSTYY 60
ADSVKGRFAI SRDNSKNTLY LOMNSLRAED TAVYYCTTNL GSDYWGLGTL VTVSSASTKG 120
PSVFPLAPCS RSTSESTAAL GCLVKDYFPE PVTVSWNSGA LTSGVHTFPA VLQSSGLYSL 180
SSVVTVPSSS LGTKTYTCNV DHKPSNTKVD KRVESKYGPP CPPCPAPEFL GGPSVFLFPP 240
KPKDTLMISR TPEVTCVVVD VSQEDPEVQF NWYVDGVEVH NAKTKPREEQ FNSTYRVVSV 300
LTVLHQDWLN GKEYKCKVSN KGLPSSIEKT ISKAKGQPRE PQVYTLPPSQ EEMTKNQVSL 360
TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSRLTVDKS RWQEGNVESC 420
SVMHEALHNH YTQKSLSLSL GKAPTSSSTK KTQLQLEHLL LALQMILNGI NNYKNPKLTE 480
MLTFKFYMPK KATELKHLQC LEEELKPLEE VLNLAQSKNF HLRPRDLISN INVIVLELKG 540
SETTFMCEYA DETATIVEFL NRWITFCQSI ISTLT 575
SEQ ID NO: 509 moltype = AA length = 575
FEATURE Location/Qualifiers
source 1..575

mol type = protein

organism = Synthetic construct
SEQUENCE: 509
DVQLVESGGG LVQPGGSLRL SCAASGFTFD ISAMSWVRQA PGKGLEWVST ISGSAYSTYY 60
ADSVKGRFTI SRDNSKSTLY LOMNSLRAED TAVYYCAREI FSDYWGLGTL VTVSSASTKG 120
PSVFPLAPCS RSTSESTAAL GCLVKDYFPE PVTVSWNSGA LTSGVHTFPA VLQSSGLYSL 180
SSVVTVPSSS LGTKTYTCNV DHKPSNTKVD KRVESKYGPP CPPCPAPEFL GGPSVFLFPP 240
KPKDTLMISR TPEVTCVVVD VSQEDPEVQF NWYVDGVEVH NAKTKPREEQ FNSTYRVVSV 300
LTVLHQDWLN GKEYKCKVSN KGLPSSIEKT ISKAKGQPRE PQVYTLPPSQ EEMTKNQVSL 360
TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSRLTVDKS RWQEGNVESC 420
SVMHEALHNH YTQKSLSLSL GKAPTSSSTK KTQLQLEHLL LALQMILNGI NNYKNPKLTR 480
MLTAKFYMPK KATELKHLQC LEEELKPLEE VLNLAQSKNF HLRPRDLISN INVIVLELKG 540
SETTFMCEYA DETATIVEFL NRWITFCQSI ISTLT 575
SEQ ID NO: 510 moltype = AA length = 575
FEATURE Location/Qualifiers

source

1..575
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368

SEQUENCE: 510

DVQLVESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKSTLY
PSVFPLAPCS RSTSESTAAL
SSVVTVPSSS LGTKTYTCNV
KPKDTLMISR TPEVTCVVVD
LTVLHQDWLN GKEYKCKVSN
TCLVKGFYPS DIAVEWESNG
SVMHEALHNH YTQKSLSLSL
MLTSKFYMPK KATELKHLQC
SETTFMCEYA DETATIVEFL

SEQ ID NO: 511
FEATURE
source

SEQUENCE: 511

DVQLVESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKSTLY
PSVFPLAPCS RSTSESTAAL
SSVVTVPSSS LGTKTYTCNV
KPKDTLMISR TPEVTCVVVD
LTVLHQDWLN GKEYKCKVSN
TCLVKGFYPS DIAVEWESNG
SVMHEALHNH YTQKSLSLSL
MLTFKFYMPK KATELKHLQC
SETTFMCEYA DETATIVEFL

SEQ ID NO: 512
FEATURE
source

SEQUENCE: 512

DVQLVESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKSTLY
PSVFPLAPCS RSTSESTAAL
SSVVTVPSSS LGTKTYTCNV
KPKDTLMISR TPEVTCVVVD
LTVLHQDWLN GKEYKCKVSN
TCLVKGFYPS DIAVEWESNG
SVMHEALHNH YTQKSLSLSL
MLTAKFYMPK KATELKHLQC
SETTFMCEYA DETATIVEFL

SEQ ID NO: 513
FEATURE
source

SEQUENCE: 513

DVQLVESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKSTLY
PSVFPLAPCS RSTSESTAAL
SSVVTVPSSS LGTKTYTCNV
KPKDTLMISR TPEVTCVVVD
LTVLHQDWLN GKEYKCKVSN
TCLVKGFYPS DIAVEWESNG
SVMHEALHNH YTQKSLSLSL
MLTIKFYMPK KATELKHLQC
SETTFMCEYA DETATIVEFL

SEQ ID NO: 514
FEATURE
source

SEQUENCE: 514

DVQLVESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKSTLY
PSVFPLAPCS RSTSESTAAL
SSVVTVPSSS LGTKTYTCNV
KPKDTLMISR TPEVTCVVVD
LTVLHQDWLN GKEYKCKVSN
TCLVKGFYPS DIAVEWESNG
SVMHEALHNH YTQKSLSLSL

mol type = protein
organism = Synthetic

SCAASGFTFD ISAMSWVROA
LOMNSLRAED TAVYYCAREI
GCLVKDYFPE PVTVSWNSGA
DHKPSNTKVD KRVESKYGPP
VSQEDPEVQF NWYVDGVEVH
KGLPSSIEKT ISKAKGQPRE
QPENNYKTTP PVLDSDGSFF
GKAPTSSSTK KTQLQLEHLL
LEEELKPLEE VLNLAQSKNF
NRWITFCQSI ISTLT

moltype = AA length
Location/Qualifiers
1..575

mol type = protein
organism = Synthetic

SCAASGFTFD ISAMSWVROA
LOMNSLRAED TAVYYCAREI
GCLVKDYFPE PVTVSWNSGA
DHKPSNTKVD KRVESKYGPP
VSQEDPEVQF NWYVDGVEVH
KGLPSSIEKT ISKAKGQPRE
QPENNYKTTP PVLDSDGSFF
GKAPTSSSTK KTQLQLEHLL
LEEELKPLEE VLNLAQSKNF
NRWITFCQSI ISTLT

moltype = AA length
Location/Qualifiers
1..575

mol type = protein
organism = Synthetic

SCAASGFTFD ISAMSWVROA
LOMNSLRAED TAVYYCAREI
GCLVKDYFPE PVTVSWNSGA
DHKPSNTKVD KRVESKYGPP
VSQEDPEVQF NWYVDGVEVH
KGLPSSIEKT ISKAKGQPRE
QPENNYKTTP PVLDSDGSFF
GKAPTSSSTK KTQLQLEHLL
LEEELKPLEE VLNLAQSKNF
NRWITFCQSI ISTLT

moltype = AA length
Location/Qualifiers
1..575

mol type = protein
organism = Synthetic

SCAASGFTFD ISAMSWVROA
LOMNSLRAED TAVYYCAREI
GCLVKDYFPE PVTVSWNSGA
DHKPSNTKVD KRVESKYGPP
VSQEDPEVQF NWYVDGVEVH
KGLPSSIEKT ISKAKGQPRE
QPENNYKTTP PVLDSDGSFF
GKAPTSSSTK KTQLQLEHLL
LEEELKPLEE VLNLAQSKNF
NRWITFCQSI ISTLT

moltype = AA length
Location/Qualifiers
1..575

mol type = protein
organism = Synthetic

SCAASGFTFD ISAMSWVROA
LOMNSLRAED TAVYYCAREI
GCLVKDYFPE PVTVSWNSGA
DHKPSNTKVD KRVESKYGPP
VSQEDPEVQF NWYVDGVEVH
KGLPSSIEKT ISKAKGQPRE
QPENNYKTTP PVLDSDGSFF
GKAPTSSSTK KTQLQLEHLL

congtruct

PGKGLEWVST
FSDYWGLGTL
LTSGVHTFPA
CPPCPAPEFL
NAKTKPREEQ
PQVYTLPPSQ
LYSRLTVDKS
LALQMILNGI
HLRPRDLISN

= 575

congtruct

PGKGLEWVST
FSDYWGLGTL
LTSGVHTFPA
CPPCPAPEFL
NAKTKPREEQ
PQVYTLPPSQ
LYSRLTVDKS
LSLOMILNGI
HLRPRDLISN

= 575

congtruct

PGKGLEWVST
FSDYWGLGTL
LTSGVHTFPA
CPPCPAPEFL
NAKTKPREEQ
PQVYTLPPSQ
LYSRLTVDKS
LDLOMILNGI
HLRPRDLISR

= 575

congtruct

PGKGLEWVST
FSDYWGLGTL
LTSGVHTFPA
CPPCPAPEFL
NAKTKPREEQ
PQVYTLPPSQ
LYSRLTVDKS
LDLOMILNGI
HLRPRDLISN

= 575

congtruct

PGKGLEWVST
FSDYWGLGTL
LTSGVHTFPA
CPPCPAPEFL
NAKTKPREEQ
PQVYTLPPSQ
LYSRLTVDKS
LDLOMILNGI

ISGSAYSTYY
VTVSSASTKG
VLQSSGLYSL
GGPSVFLFPP
FNSTYRVVSV
EEMTKNQVSL
RWQEGNVFSC
NNYKNPKLTR
INVIVLELKG

ISGSAYSTYY
VTVSSASTKG
VLQSSGLYSL
GGPSVFLFPP
FNSTYRVVSV
EEMTKNQVSL
RWQEGNVFSC
NNYKNPKLTE
INVIVLELKG

ISGSAYSTYY
VTVSSASTKG
VLQSSGLYSL
GGPSVFLFPP
FNSTYRVVSV
EEMTKNQVSL
RWQEGNVFSC
NNYKNPKLTR
INVIVLELKG

ISGSAYSTYY
VTVSSASTKG
VLQSSGLYSL
GGPSVFLFPP
FNSTYRVVSV
EEMTKNQVSL
RWQEGNVFSC
NNYKNPKLTR
INVDVLELKG

ISGSAYSTYY
VTVSSASTKG
VLQSSGLYSL
GGPSVFLFPP
FNSTYRVVSV
EEMTKNQVSL
RWQEGNVFSC
NNYKNPKLTR

60

120
180
240
300
360
420
480
540
575

60

120
180
240
300
360
420
480
540
575

60

120
180
240
300
360
420
480
540
575

60

120
180
240
300
360
420
480
540
575

60

120
180
240
300
360
420
480
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MLTQKFYMPK KATELKHLQC
SETTFMCEYA DETATIVEFL

SEQ ID NO: 515
FEATURE
source

SEQUENCE: 515

DVQLVESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKSTLY
PSVFPLAPCS RSTSESTAAL
SSVVTVPSSS LGTKTYTCNV
KPKDTLMISR TPEVTCVVVD
LTVLHQDWLN GKEYKCKVSN
TCLVKGFYPS DIAVEWESNG
SVMHEALHNH YTQKSLSLSL
MLTTKFYMPK KATELKHLQC
SETTFMCEYA DETATIVEFL

SEQ ID NO: 516
FEATURE
source

SEQUENCE: 516

DVQLVESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKSTLY
PSVFPLAPCS RSTSESTAAL
SSVVTVPSSS LGTKTYTCNV
KPKDTLMISR TPEVTCVVVD
LTVLHQDWLN GKEYKCKVSN
TCLVKGFYPS DIAVEWESNG
SVMHEALHNH YTQKSLSLSL
MLTWKFYMPK KATELKHLQC
SETTFMCEYA DETATIVEFL

SEQ ID NO: 517
FEATURE
source

SEQUENCE: 517

DVQLVESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKSTLY
PSVFPLAPCS RSTSESTAAL
SSVVTVPSSS LGTKTYTCNV
KPKDTLMISR TPEVTCVVVD
LTVLHQDWLN GKEYKCKVSN
TCLVKGFYPS DIAVEWESNG
SVMHEALHNH YTQKSLSLSL
MLTFKFYMPK KATELKHLQC
SETTFMCEYA DETATIVEFL

SEQ ID NO: 518
FEATURE
source

SEQUENCE: 518

DVQLVESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKSTLY
PSVFPLAPCS RSTSESTAAL
SSVVTVPSSS LGTKTYTCNV
KPKDTLMISR TPEVTCVVVD
LTVLHQDWLN GKEYKCKVSN
TCLVKGFYPS DIAVEWESNG
SVMHEALHNH YTQKSLSLSL
MLTFKFYMPK KATELKHLQC
SETTFMCEYA DETATIVEFL

SEQ ID NO: 519
FEATURE
source

SEQUENCE: 519
QVQLVQSGSE LKKPGASVKV
AQGFTGRFVF SLDTSVSTAY

LEEELKPLEE VLNLAQSKNF
NRWITFCQSI ISTLT

moltype = AA length
Location/Qualifiers
1..575

mol type = protein
organism = Synthetic

SCAASGFTFD ISAMSWVROA
LOMNSLRAED TAVYYCAREI
GCLVKDYFPE PVTVSWNSGA
DHKPSNTKVD KRVESKYGPP
VSQEDPEVQF NWYVDGVEVH
KGLPSSIEKT ISKAKGQPRE
QPENNYKTTP PVLDSDGSFF
GKAPTSSSTK KTQLQLEHLL
LEEELKPLEE VLNLAQSKNF
NRWITFCQSI ISTLT

moltype = AA length
Location/Qualifiers
1..575

mol type = protein
organism = Synthetic

SCAASGFTFD ISAMSWVROA
LOMNSLRAED TAVYYCAREI
GCLVKDYFPE PVTVSWNSGA
DHKPSNTKVD KRVESKYGPP
VSQEDPEVQF NWYVDGVEVH
KGLPSSIEKT ISKAKGQPRE
QPENNYKTTP PVLDSDGSFF
GKAPTSSSTK KTQLQLEHLL
LEEELKPLEE VLNLAQSKNF
NRWITFCQSI ISTLT

moltype = AA length
Location/Qualifiers
1..575

mol type = protein
organism = Synthetic

SCAASGFTFD ISAMSWVROA
LOMNSLRAED TAVYYCAREI
GCLVKDYFPE PVTVSWNSGA
DHKPSNTKVD KRVESKYGPP
VSQEDPEVQF NWYVDGVEVH
KGLPSSIEKT ISKAKGQPRE
QPENNYKTTP PVLDSDGSFF
GKAPTSSSTK KTQLQLEHLL
LEEELKPLEE VLNLAQSKNF
NRWITFCQSI ISTLT

moltype = AA length
Location/Qualifiers
1..575

mol type = protein
organism = Synthetic

SCAASGFTFD ISAMSWVROA
LOMNSLRAED TAVYYCAREI
GCLVKDYFPE PVTVSWNSGA
DHKPSNTKVD KRVESKYGPP
VSQEDPEVQF NWYVDGVEVH
KGLPSSIEKT ISKAKGQPRE
QPENNYKTTP PVLDSDGSFF
GKAPTSSSTK KTQLQLEHLL
LEEELKPLEE VLNLAQSKNF
NRWITFCQSI ISTLT

moltype = AA length
Location/Qualifiers
1..581

mol type = protein
organism = Synthetic

SCKASGYSLY GTSMHWVROQA
LQISSLKAED TAVYYCARDY

HLRPRDLISN INVDVLELKG

= 575

congtruct

PGKGLEWVST ISGSAYSTYY
FSDYWGLGTL VTVSSASTKG
LTSGVHTFPA VLQSSGLYSL
CPPCPAPEFL GGPSVFLFPP
NAKTKPREEQ FNSTYRVVSV
PQVYTLPPSQ EEMTKNQVSL
LYSRLTVDKS RWQEGNVFSC
LDLOMILNGI NNYKNPKLTR
HLRPRDLISN INVDVLELKG

= 575

congtruct

PGKGLEWVST ISGSAYSTYY
FSDYWGLGTL VTVSSASTKG
LTSGVHTFPA VLQSSGLYSL
CPPCPAPEFL GGPSVFLFPP
NAKTKPREEQ FNSTYRVVSV
PQVYTLPPSQ EEMTKNQVSL
LYSRLTVDKS RWQEGNVFSC
LDLOMILNGI NNYKNPKLTR
HLRPRDLISN INVDVLELKG

= 575

congtruct

PGKGLEWVST ISGSAYSTYY
FSDYWGLGTL VTVSSASTKG
LTSGVHTFPA VLQSSGLYSL
CPPCPAPEFL GGPSVFLFPP
NAKTKPREEQ FNSTYRVVSV
PQVYTLPPSQ EEMTKNQVSL
LYSRLTVDKS RWQEGNVFSC
LDLOMILNGI NNYKNPKLTE
HLRPRKLISN INVIVLELKG

= 575

congtruct

PGKGLEWVST ISGSAYSTYY
FSDYWGLGTL VTVSSASTKG
LTSGVHTFPA VLQSSGLYSL
CPPCPAPEFL GGPSVFLFPP
NAKTKPREEQ FNSTYRVVSV
PQVYTLPPSQ EEMTKNQVSL
LYSRLTVDKS RWQEGNVFSC
LDLOMILNGI NNYKNPKLTE
HLRPRDLISN INVKVLELKG

= 581

congtruct

PGQGLEWMGY ISPFTGRATY
DYRYYYAMDY WGQGTTVTVS

540
575

60

120
180
240
300
360
420
480
540
575

60

120
180
240
300
360
420
480
540
575

60

120
180
240
300
360
420
480
540
575

60

120
180
240
300
360
420
480
540
575

60
120
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SASTKGPSVF PLAPCSRSTS
SGLYSLSSVV TVPSSSLGTK
VFLFPPKPKD TLMISRTPEV
YRVVSVLTVL HQDWLNGKEY
KNQVSLTCLV KGFYPSDIAV
GNVFSCSVMH EALHNHYTQK
NPKLTEMLTF KFYMPKKATE
VLELKGSETT FMCEYADETA

SEQ ID NO: 520
FEATURE
source

SEQUENCE: 520

QVQLVQSGSE LKKPGASVKV
AQGFTGRFVF SLDTSVSTAY
SASTKGPSVF PLAPCSRSTS
SGLYSLSSVV TVPSSSLGTK
VFLFPPKPKD TLMISRTPEV
YRVVSVLTVL HQDWLNGKEY
KNQVSLTCLV KGFYPSDIAV
GNVFSCSVMH EALHNHYTQK
NPKLTEMLTF KFYMPKKATE
VLELKGSETT FMCEYADETA

SEQ ID NO: 521
FEATURE
source

SEQUENCE: 521

QVQLVQSGSE LKKPGASVKV
AQGFTGRFVF SLDTSVSTAY
SASTKGPSVF PLAPCSRSTS
SGLYSLSSVV TVPSSSLGTK
VFLFPPKPKD TLMISRTPEV
YRVVSVLTVL HQDWLNGKEY
KNQVSLTCLV KGFYPSDIAV
GNVFSCSVMH EALHNHYTQK
NPKLTEMLTF KFYMPKKATE
VLELKGSETT FMCEYADETA

SEQ ID NO: 522
FEATURE
source

SEQUENCE: 522

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP SSKSTSGGTA
SLSSVVTVPS SSLGTQTYIC
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE
NVFSCSVMHE ALHNHYTQKS
INNYKNPKLT EMLTFKFYMP
NINVIVLELK GSETTFMCEY

SEQ ID NO: 523
FEATURE
source

SEQUENCE: 523

EIVLTQSPGT LSLSPGERAT
ARFSGSGSGT DFTLTISSLE
PPSDEQLKSG TASVVCLLNN
LTLSKADYEK HKVYACEVTH

SEQ ID NO: 524
FEATURE
source

SEQUENCE: 524
EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY

ESTAALGCLV KDYFPEPVTV
TYTCNVDHKP SNTKVDKRVE
TCVVVDVSQE DPEVQFNWYV
KCKVSNKGLP SSIEKTISKA
EWESNGQPEN NYKTTPPVLD
SLSLSLGKAP TSSSTKKTQL
LKHLQCLEEE LKPLEEVLNL
TIVEFLNRWI TFCQSIISTL

moltype = AA length
Location/Qualifiers
1..581

mol type = protein
organism = Synthetic

SCKASGYSLY GTSMHWVROQA
LQISSLKAED TAVYYCARDY
ESTAALGCLV KDYFPEPVTV
TYTCNVDHKP SNTKVDKRVE
TCVVVDVSQE DPEVQFNWYV
KCKVSNKGLP SSIEKTISKA
EWESNGQPEN NYKTTPPVLD
SLSLSLGKAP ASSSTKKTQL
LKHLQCLEEE LKPLEEVLNL
TIVEFLNRWI TFAQSIISTL

moltype = AA length
Location/Qualifiers
1..581

mol type = protein
organism = Synthetic

SCKASGYSLY GTSMHWVROQA
LQISSLKAED TAVYYCARDY
ESTAALGCLV KDYFPEPVTV
TYTCNVDHKP SNTKVDKRVE
TCVVVDVSQE DPEVQFNWYV
KCKVSNKGLP SSIEKTISKA
EWESNGQPEN NYKTTPPVLD
SLSLSLGKAP ASSSTKKTQL
LKHLQCLEEE LKPLEEVLNL
TIVEFLNRWI TFAQSIISTL

moltype = AA length
Location/Qualifiers
1..586

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
CVVVDVSHED PEVKFNWYVD
CKVSNKALPA PIEKTISKAK
WESNGQPENN YKTTPPVLDS
LSLSPGKSGG GGSAPASSST
KKATELKHLQ CLEEELKPLE
ADETATIVEF LNRWITFAQS

moltype = AA length
Location/Qualifiers
1..216

mol type = protein
organism = Synthetic

LSCRASQSIG RSFLAWYQQK
PEDFAVYYCQ QYYDWPPLSF
FYPREAKVQW KVDNALQSGN
QGLSSPVTKS FNRGEC

moltype = AA length
Location/Qualifiers
1..582

mol type = protein
organism = Synthetic

SCVGSGFNLK DYCMTWVROQA
LOMNSLRAED TAVYYCAKYT

SWNSGALTSG VHTFPAVLQS
SKYGPPCPPC PAPEFLGGPS
DGVEVHNAKT KPREEQFNST
KGOQPREPQVY TLPPSQEEMT
SDGSFFLYSR LTVDKSRWQE
QLEHLLLALQ MILNGINNYK
AQSKNFHLRP RDLISNINVI
T

= 581

congtruct

PGQGLEWMGY ISPFTGRATY
DYRYYYAMDY WGQGTTVTVS
SWNSGALTSG VHTFPAVLQS
SKYGPPCPPC PAPEFEGGPS
DGVEVHNAKT KPREEQFNST
KGOQPREPQVY TLPPSQEEMT
SDGSFFLYSR LTVDKSRWQE
QLEHLLLALQ MILNGINNYK
AQSKNFHLRP RDLISNINVI
T

= 581

congtruct

PGQGLEWMGY ISPFTGRATY
DYRYYYAMDY WGQGTTVTVS
SWNSGALTSG VHTFPAVLQS
SKYGPPCPPC PAPEFAGAPS
DGVEVHNAKT KPREEQFNST
KGOQPREPQVY TLPPSQEEMT
SDGSFFLYSR LTVDKSRWQE
QLEHLLLALQ MILNGINNYK
AQSKNFHLRP RDLISNINVI
T

= 586

congtruct

PKKGLEWVAT ISYDGSRTYY
SGYFDYWGQG VMVTVSSAST
GALTSGVHTF PAVLQSSGLY
DKTHTCPPCP APELAGAPSV
GVEVHNAKTK PREEQYNSTY
GQPREPQVYT LPPSRDELTK
DGSFFLYSKL TVDKSRWQQG
KKTQLQLEHL LLALQOMILNG
EVLNLAQSKN FHLRPRDLIS
IISTLT

= 216

congtruct
PGQAPRLLIY DASTRAADIP

GGGTKVEIKR TVAAPSVFIF
SQESVTEQDS KDSTYSLSST

= 582

congtruct

PGKGLEWVSA IVYSGGSTYY
RGSYFYDAMD VWGQGTTVTV

180
240
300
360
420
480
540
581

60

120
180
240
300
360
420
480
540
581

60

120
180
240
300
360
420
480
540
581

60

120
180
240
300
360
420
480
540
586

60

120
180
216

60
120



US 12,281,148 B2

373

-continued

374

SSASTKGPSV FPLAPCSRST
SSGLYSLSSV VTVPSSSLGT
SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
EGNVFSCSVM HEALHNHYTQ
KNPKLTEMLT FKFYMPKKAT
IVLELKGSET TFMCEYADET

SEQ ID NO: 525
FEATURE
source

SEQUENCE: 525

EIVLTQSPGT LSLSPGERAT
DRFSGSGSGT DFTLTINRLE
PPSDEQLKSG TASVVCLLNN
LTLSKADYEK HKVYACEVTH

SEQ ID NO: 526
FEATURE
source

SEQUENCE: 526

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPCSRST
SSGLYSLSSV VTVPSSSLGT
SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
EGNVFSCSVM HEALHNHYTQ
KNPKLTEMLT FKFYMPKKAT
IVLELKGSET TFMCEYADET

SEQ ID NO: 527
FEATURE
source

SEQUENCE: 527

EIVLTQSPGT LSLSPGERAT
DRFSGSGSGT EFTLTISSLQ
PPSDEQLKSG TASVVCLLNN
LTLSKADYEK HKVYACEVTH

SEQ ID NO: 528
FEATURE
source

SEQUENCE: 528

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPCSRST
SSGLYSLSSV VTVPSSSLGT
SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
EGNVFSCSVM HEALHNHYTQ
KNPKLTEMLT FKFYMPKKAT
IVLELKGSET TFMCEYADET

SEQ ID NO: 529
FEATURE
source

SEQUENCE: 529

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPCSRST
SSGLYSLSSV VTVPSSSLGT
SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
EGNVFSCSVM HEALHNHYTQ

SESTAALGCL VKDYFPEPVT
KTYTCNVDHK PSNTKVDKRV
VTCVVVDVSQ EDPEVQFNWY
YKCKVSNKGL PSSIEKTISK
VEWESNGQPE NNYKTTPPVL
KSLSLSLGKA PTSSSTKKTQ
ELKHLQCLEE ELKPLEEVLN
ATIVEFLNRW ITFCQSIIST

moltype = AA length
Location/Qualifiers
1..216

mol type = protein
organism = Synthetic

LSCRASQSIG RSFLAWYQQK
PEDFAVYYCQ QYYDWPPLTF
FYPREAKVQW KVDNALQSGN
QGLSSPVTKS FNRGEC

moltype = AA length
Location/Qualifiers
1..582

mol type = protein
organism = Synthetic

SCVGSGFNFK DYCMTWVROQA
LOMNSLRAED TAVYYCAKYT
SESTAALGCL VKDYFPEPVT
KTYTCNVDHK PSNTKVDKRV
VTCVVVDVSQ EDPEVQFNWY
YKCKVSNKGL PSSIEKTISK
VEWESNGQPE NNYKTTPPVL
KSLSLSLGKA PTSSSTKKTQ
ELKHLQCLEE ELKPLEEVLN
ATIVEFLNRW ITFCQSIIST

moltype = AA length
Location/Qualifiers
1..216

mol type = protein
organism = Synthetic

LSCRASQSIG RSFLAWYQQK
SEDFAVYYCQ QYYDWPPLTF
FYPREAKVQW KVDNALQSGN
QGLSSPVTKS FNRGEC

moltype = AA length
Location/Qualifiers
1..582

mol type = protein
organism = Synthetic

SCVGSGFNFK DYCMTWVROQA
LOMNSLRAED TAVYYCAKYT
SESTAALGCL VKDYFPEPVT
KTYTCNVDHK PSNTKVDKRV
VTCVVVDVSQ EDPEVQFNWY
YKCKVSNKGL PSSIEKTISK
VEWESNGQPE NNYKTTPPVL
KSLSLSLGKA PASSSTKKTQ
ELKHLQCLEE ELKPLEEVLN
ATIVEFLNRW ITFAQSIIST

moltype = AA length
Location/Qualifiers
1..582

mol type = protein
organism = Synthetic

SCVGSGFNFK DYCMTWVROQA
LOMNSLRAED TAVYYCAKYT
SESTAALGCL VKDYFPEPVT
KTYTCNVDHK PSNTKVDKRV
VTCVVVDVSQ EDPEVQFNWY
YKCKVSNKGL PSSIEKTISK
VEWESNGQPE NNYKTTPPVL
KSLSLSLGKA PASSSTKKTQ

VSWNSGALTS GVHTFPAVLQ
ESKYGPPCPP CPAPEFLGGP
VDGVEVHNAK TKPREEQFNS
AKGQPREPQV YTLPPSQEEM
DSDGSFFLYS RLTVDKSRWQ
LQLEHLLLAL QMILNGINNY
LAQSKNFHLR PRDLISNINV
LT

= 216

congtruct

PGQAPRLLIY DASTRAADIP
GGGTKVEIKR TVAAPSVFIF
SQESVTEQDS KDSTYSLSST

= 582

congtruct

PGKGLEWVSA IVYSGGSTYY
RGSYFYDAMD VWGQGTTVTV
VSWNSGALTS GVHTFPAVLQ
ESKYGPPCPP CPAPEFLGGP
VDGVEVHNAK TKPREEQFNS
AKGQPREPQV YTLPPSQEEM
DSDGSFFLYS RLTVDKSRWQ
LQLEHLLLAL QMILNGINNY
LAQSKNFHLR PRDLISNINV
LT

= 216

congtruct

PGQAPRLLIY DASTRATDIP
GGGTKVEIKR TVAAPSVFIF
SQESVTEQDS KDSTYSLSST

= 582

congtruct

PGKGLEWVSA IVYSGGSTYY
RGSYFYDAMD VWGQGTTVTV
VSWNSGALTS GVHTFPAVLQ
ESKYGPPCPP CPAPEFEGGP
VDGVEVHNAK TKPREEQFNS
AKGQPREPQV YTLPPSQEEM
DSDGSFFLYS RLTVDKSRWQ
LQLEHLLLAL QMILNGINNY
LAQSKNFHLR PRDLISNINV
LT

= 582

congtruct

PGKGLEWVSA IVYSGGSTYY
RGSYFYDAMD VWGQGTTVTV
VSWNSGALTS GVHTFPAVLQ
ESKYGPPCPP CPAPEFAGAP
VDGVEVHNAK TKPREEQFNS
AKGQPREPQV YTLPPSQEEM
DSDGSFFLYS RLTVDKSRWQ
LQLEHLLLAL QMILNGINNY

180
240
300
360
420
480
540
582

60

120
180
216

60

120
180
240
300
360
420
480
540
582

60

120
180
216

60

120
180
240
300
360
420
480
540
582

60

120
180
240
300
360
420
480
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KNPKLTEMLT FKFYMPKKAT ELKHLQCLEE ELKPLEEVLN LAQSKNFHLR PRDLISNINV 540
IVLELKGSET TFMCEYADET ATIVEFLNRW ITFAQSIIST LT 582
SEQ ID NO: 530 moltype = AA length = 585
FEATURE Location/Qualifiers
source 1..585

mol type = protein

organism = Synthetic construct
SEQUENCE: 530
EVQLLESGGG LVQPGGSLRL SCAASGFTFK DYCMTWVRQA PGKGLEWVSA IVYSGGSTYY 60
ADSVKGRFTI SRDNSKNTLY LOMNNLRAED TAVYYCAKYT RASYFYDAMD VWGQGTTVTV 120
SSASTKGPSV FPLAPSSKST SGGTAALGCL VKDYFPEPVT VSWNSGALTS GVHTFPAVLQ 180
SSGLYSLSSV VTVPSSSLGT QTYICNVNHK PSNTKVDKKV EPKSCDKTHT CPPCPAPELL 240
GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ 300
YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR 360
DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS 420
RWQQOGNVFSC SVMHEALHNH YTQKSLSLSP GKAPASSSTK KTQLQLEHLL LALQMILNGI 480
NNYKNPKLTE MLTFKFYMPK KATELKHLQC LEEELKPLEE VLNLAQSKNF HLRPRDLISN 540
INVIVLELKG SETTFMCEYA DETATIVEFL NRWITFAQSI ISTLT 585
SEQ ID NO: 531 moltype = AA length = 585
FEATURE Location/Qualifiers
source 1..585

mol type = protein

organism = Synthetic construct
SEQUENCE: 531
EVQLLESGGG LVQPGGSLRL SCAASGFTFK DYCMTWVRQA PGKGLEWVSA IVYSGGSTYY 60
ADSVKGRFTI SRDNSKNTLY LOMNNLRAED TAVYYCAKYT RASYFYDAMD VWGQGTTVTV 120
SSASTKGPSV FPLAPSSKST SGGTAALGCL VKDYFPEPVT VSWNSGALTS GVHTFPAVLQ 180
SSGLYSLSSV VTVPSSSLGT QTYICNVNHK PSNTKVDKKV EPKSCDKTHT CPPCPAPELE 240
GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ 300
YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR 360
DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS 420
RWQQOGNVFSC SVMHEALHNH YTQKSLSLSP GKAPASSSTK KTQLQLEHLL LALQMILNGI 480
NNYKNPKLTE MLTFKFYMPK KATELKHLQC LEEELKPLEE VLNLAQSKNF HLRPRDLISN 540
INVIVLELKG SETTFMCEYA DETATIVEFL NRWITFAQSI ISTLT 585
SEQ ID NO: 532 moltype = AA length = 585
FEATURE Location/Qualifiers
source 1..585

mol type = protein

organism = Synthetic construct
SEQUENCE: 532
EVQLLESGGG LVQPGGSLRL SCAASGFTFK SYAMHWVRQA PGKGLEWVSA IVYSGGSTYY 60
ADSVKGRFTI SRDNSKNTLY LOMNSLRAED TAVYYCAKYD RASYFYDAMD VWGQGTTVTV 120
SSASTKGPSV FPLAPSSKST SGGTAALGCL VKDYFPEPVT VSWNSGALTS GVHTFPAVLQ 180
SSGLYSLSSV VTVPSSSLGT QTYICNVNHK PSNTKVDKKV EPKSCDKTHT CPPCPAPELA 240
GAPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ 300
YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR 360
DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS 420
RWQQOGNVFSC SVMHEALHNH YTQKSLSLSP GKAPASSSTK KTQLQLEHLL LALQMILNGI 480
NNYKNPKLTE MLTFKFYMPK KATELKHLQC LEEELKPLEE VLNLAQSKNF HLRPRDLISN 540
INVIVLELKG SETTFMCEYA DETATIVEFL NRWITFAQSI ISTLT 585
SEQ ID NO: 533 moltype = AA length = 585
FEATURE Location/Qualifiers
source 1..585

mol type = protein

organism = Synthetic construct
SEQUENCE: 533
EVQLLESGGG LVQPGGSLRL SCAASGFTFK DYCMTWVRQA PGKGLEWVSA IVYSGGSTYY 60
ADSVKGRFTI SRDNSKNTLY LOMNNLRAED TAVYYCAKYT RASYFYDAMD VWGQGTTVTV 120
SSASTKGPSV FPLAPSSKST SGGTAALGCL VKDYFPEPVT VSWNSGALTS GVHTFPAVLQ 180
SSGLYSLSSV VTVPSSSLGT QTYICNVNHK PSNTKVDKKV EPKSCDKTHT CPPCPAPELE 240
GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ 300
YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR 360
DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS 420
RWQOGNVFSC SVMHEALHNH YTQKSLSLSP GKAPASSSTK KTQLQLEHLL LDLOMILNGI 480
NNYKNPKLTE MLTFKFYMPK KATELKHLQC LEEELKPLEE VLNLAQSKNF HLRPRKLISN 540
INVIVLELKG SETTFMCEYA DETATIVEFL NRWITFAQSI ISTLT 585
SEQ ID NO: 534 moltype = AA length = 582
FEATURE Location/Qualifiers
source 1..582

mol type = protein

organism = Synthetic construct
SEQUENCE: 534
EVQLLESGGG LVQPGGSLRL SCAASGFTFK DYCMTWVRQA PGKGLEWVSA IVYSGGSTYY 60
ADSVKGRFTI SRDNSKNTLY LOMNNLRAED TAVYYCAKYT RASYFYDAMD VWGQGTTVTV 120
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SSASTKGPSV FPLAPCSRST
SSGLYSLSSV VTVPSSSLGT
SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
EGNVFSCSVM HEALHNHYTQ
KNPKLTEMLT FKFYMPKKAT
IVLELKGSET TFMCEYADET

SEQ ID NO: 535
FEATURE
source

SEQUENCE: 535

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPSSKST
SSGLYSLSSV VTVPSSSLGT
GGPSVFLFPP KPKDTLMISR
YNSTYRVVSV LTVLHQDWLN
DELTKNQVSL TCLVKGFYPS
RWQQGNVFSC SVMHEALHNH
NNYKNPKLTE MLTFKFYMPK
INVKVLELKG SETTFMCEYA

SEQ ID NO: 536
FEATURE
source

SEQUENCE: 536

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPSSKST
SSGLYSLSSV VTVPSSSLGT
GGPSVFLFPP KPKDTLMISR
YNSTYRVVSV LTVLHQDWLN
DELTKNQVSL TCLVKGFYPS
RWQQGNVFSC SVMHEALHNH
NNYKNPKLTE MLTFKFYMPK
INVKVLELKG SETTFMCEYA

SEQ ID NO: 537
FEATURE
source

SEQUENCE: 537

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPCSRST
SSGLYSLSSV VTVPSSSLGT
SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
EGNVFSCSVM HEALHNHYTQ
KNPKLTEMLT FKFYMPKKAT
KVLELKGSET TFMCEYADET

SEQ ID NO: 538
FEATURE
source

SEQUENCE: 538

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPSSKST
SSGLYSLSSV VTVPSSSLGT
GAPSVFLFPP KPKDTLMISR
YNSTYRVVSV LTVLHQDWLN
DELTKNQVSL TCLVKGFYPS
RWQQGNVFSC SVMHEALHNH
NNYKNPKLTE MLTFKFYMPK
INVIVLELKG SETTFMCEYA

SEQ ID NO: 539
FEATURE

SESTAALGCL VKDYFPEPVT
KTYTCNVDHK PSNTKVDKRV
VTCVVVDVSQ EDPEVQFNWY
YKCKVSNKGL PSSIEKTISK
VEWESNGQPE NNYKTTPPVL
KSLSLSLGKA PASSSTKKTQ
ELKHLQCLEE ELKPLEEVLN
ATIVEFLNRW ITFAQSIIST

moltype = AA length
Location/Qualifiers
1..585

mol type = protein
organism = Synthetic

SCAASGFTFK DYCMTWVROQA
LOMNNLRAED TAVYYCAKYT
SGGTAALGCL VKDYFPEPVT
QTYICNVNHK PSNTKVDKKV
TPEVTCVVVD VSHEDPEVKF
GKEYKCKVSN KALPAPIEKT
DIAVEWESNG QPENNYKTTP
YTQKSLSLSP GKAPASSSTK
KATELKHLQC LEEELKPLEE
DETATIVEFL NRWITFAQSI

moltype = AA length
Location/Qualifiers
1..585

mol type = protein
organism = Synthetic

SCAASGFTFK DYCMTWVROQA
LOMNNLRAED TAVYYCAKYT
SGGTAALGCL VKDYFPEPVT
QTYICNVNHK PSNTKVDKKV
TPEVTCVVVD VSHEDPEVKF
GKEYKCKVSN KALPAPIEKT
DIAVEWESNG QPENNYKTTP
YTQKSLSLSP GKAPASSSTK
KATELKHLQC LEEELKPLEE
DETATIVEFL NRWITFAQSI

moltype = AA length
Location/Qualifiers
1..582

mol type = protein
organism = Synthetic

SCAASGFTFK DYCMTWVROQA
LOMNNLRAED TAVYYCAKYT
SESTAALGCL VKDYFPEPVT
KTYTCNVDHK PSNTKVDKRV
VTCVVVDVSQ EDPEVQFNWY
YKCKVSNKGL PSSIEKTISK
VEWESNGQPE NNYKTTPPVL
KSLSLSLGKA PASSSTKKTQ
ELKHLQCLEE ELKPLEEVLN
ATIVEFLNRW ITFAQSIIST

moltype = AA length
Location/Qualifiers
1..585

mol type = protein
organism = Synthetic

SCAASGFTFK DYCMTWVROQA
LOMNNLRAED TAVYYCAKYT
SGGTAALGCL VKDYFPEPVT
QTYICNVNHK PSNTKVDKKV
TPEVTCVVVD VSHEDPEVKF
GKEYKCKVSN KALPAPIEKT
DIAVEWESNG QPENNYKTTP
YTQKSLSLSP GKAPASSSTK
KATELKHLQC LEEELKPLEE
DETATIVEFL NRWITFAQSI

moltype = AA length
Location/Qualifiers

VSWNSGALTS
ESKYGPPCPP
VDGVEVHNAK
AKGQPREPQV
DSDGSFFLYS
LOLEHLLLDL
LAQSKNFHLR
LT

= 585

congtruct

PGKGLEWVSA
RASYFYDAMD
VSWNSGALTS
EPKSCDKTHT
NWYVDGVEVH
ISKAKGQPRE
PVLDSDGSFF
KTQLQLEHLL
VLNLAQSKNF
ISTLT

= 585

congtruct

PGKGLEWVSA
RASYFYDAMD
VSWNSGALTS
EPKSCDKTHT
NWYVDGVEVH
ISKAKGQPRE
PVLDSDGSFF
KTQLQLEHLL
VLNLAQSKNF
ISTLT

= 582

congtruct

PGKGLEWVSA
RASYFYDAMD
VSWNSGALTS
ESKYGPPCPP
VDGVEVHNAK
AKGQPREPQV
DSDGSFFLYS
LOLEHLLLDL
LAQSKNFHLR
LT

= 585

congtruct

PGKGLEWVSA
RASYFYDAMD
VSWNSGALTS
EPKSCDKTHT
NWYVDGVEVH
ISKAKGQPRE
PVLDSDGSFF
KTQLQLEHLL
VLNLAQSKNF
ISTLT

= 585

GVHTFPAVLQ
CPAPEFLGGP
TKPREEQFNS
YTLPPSQEEM
RLTVDKSRWQ
QOMILNGINNY
PRKLISNINV

IVYSGGSTYY
VWGQGTTVTV
GVHTFPAVLQ
CPPCPAPELL
NAKTKPREEQ
PQVYTLPPSR
LYSKLTVDKS
LDLOMILNGI
HLRPRDLISN

IVYSGGSTYY
VWGQGTTVTV
GVHTFPAVLQ
CPPCPAPELE
NAKTKPREEQ
PQVYTLPPSR
LYSKLTVDKS
LDLOMILNGI
HLRPRDLISN

IVYSGGSTYY
VWGQGTTVTV
GVHTFPAVLQ
CPAPEFLGGP
TKPREEQFNS
YTLPPSQEEM
RLTVDKSRWQ
QOMILNGINNY
PRDLISNINV

IVYSGGSTYY
VWGQGTTVTV
GVHTFPAVLQ
CPPCPAPELA
NAKTKPREEQ
PQVYTLPPSR
LYSKLTVDKS
LSLOMILNGI
HLRPRDLISN

180
240
300
360
420
480
540
582

60

120
180
240
300
360
420
480
540
585

60

120
180
240
300
360
420
480
540
585

60

120
180
240
300
360
420
480
540
582

60

120
180
240
300
360
420
480
540
585



US 12,281,148 B2
379 380

-continued

source 1..585

mol type = protein

organism = Synthetic construct
SEQUENCE: 539
EVQLLESGGG LVQPGGSLRL SCAASGFTFK DYCMTWVRQA PGKGLEWVSA IVYSGGSTYY 60
ADSVKGRFTI SRDNSKNTLY LOMNNLRAED TAVYYCAKYT RASYFYDAMD VWGQGTTVTV 120
SSASTKGPSV FPLAPSSKST SGGTAALGCL VKDYFPEPVT VSWNSGALTS GVHTFPAVLQ 180
SSGLYSLSSV VTVPSSSLGT QTYICNVNHK PSNTKVDKKV EPKSCDKTHT CPPCPAPELA 240
GAPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ 300
YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR 360
DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS 420
RWQOGNVFSC SVMHEALHNH YTQKSLSLSP GKAPASSSTK KTQLQLEHLL LDLOMILNGI 480
NNYKNPKLTE MLTFKFYMPK KATELKHLQC LEEELKPLEE VLNLAQSKNF HLRPRFLISN 540

INVIVLELKG SETTFMCEYA DETATIVEFL NRWITFAQSI ISTLT 585
SEQ ID NO: 540 moltype = AA length = 585

FEATURE Location/Qualifiers

source 1..585

mol type = protein

organism = Synthetic construct
SEQUENCE: 540
EVQLLESGGG LVQPGGSLRL SCAASGFTFK DYCMTWVRQA PGKGLEWVSA IVYSGGSTYY 60
ADSVKGRFTI SRDNSKNTLY LOMNNLRAED TAVYYCAKYT RASYFYDAMD VWGQGTTVTV 120
SSASTKGPSV FPLAPSSKST SGGTAALGCL VKDYFPEPVT VSWNSGALTS GVHTFPAVLQ 180
SSGLYSLSSV VTVPSSSLGT QTYICNVNHK PSNTKVDKKV EPKSCDKTHT CPPCPAPELA 240
GAPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ 300
YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR 360
DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS 420
RWQOGNVFSC SVMHEALHNH YTQKSLSLSP GKAPASSSTK KTQLQLEHLL LDLOMILNGI 480
NNYKNPKLTE MLTFKFYMPK KATELKHLQC LEEELKPLEE VLNLAQSKNF HLRPRDLISN 540

INVRVLELKG SETTFMCEYA DETATIVEFL NRWITFAQSI ISTLT 585
SEQ ID NO: 541 moltype = AA length = 585

FEATURE Location/Qualifiers

source 1..585

mol type = protein

organism = Synthetic construct
SEQUENCE: 541
EVQLLESGGG LVQPGGSLRL SCAASGFTFK DYCMTWVRQA PGKGLEWVSA IVYSGGSTYY 60
ADSVKGRFTI SRDNSKNTLY LOMNNLRAED TAVYYCAKYT RASYFYDAMD VWGQGTTVTV 120
SSASTKGPSV FPLAPSSKST SGGTAALGCL VKDYFPEPVT VSWNSGALTS GVHTFPAVLQ 180
SSGLYSLSSV VTVPSSSLGT QTYICNVNHK PSNTKVDKKV EPKSCDKTHT CPPCPAPELA 240
GAPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ 300
YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR 360
DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS 420
RWQOGNVFSC SVMHEALHNH YTQKSLSLSP GKAPASSSTK KTQLQLEHLL LDLOMILNGI 480
NNYKNPKLTE MLTFKFYMPK KATELKHLQC LEEELKPLEE VLNLAQSKNF HLRPRDLISN 540

INVEVLELKG SETTFMCEYA DETATIVEFL NRWITFAQSI ISTLT 585
SEQ ID NO: 542 moltype = AA length = 585

FEATURE Location/Qualifiers

source 1..585

mol type = protein

organism = Synthetic construct
SEQUENCE: 542
EVQLLESGGG LVQPGGSLRL SCAASGFTFK DYCMTWVRQA PGKGLEWVSA IVYSGGSTYY 60
ADSVKGRFTI SRDNSKNTLY LOMNNLRAED TAVYYCAKYT RASYFYDAMD VWGQGTTVTV 120
SSASTKGPSV FPLAPSSKST SGGTAALGCL VKDYFPEPVT VSWNSGALTS GVHTFPAVLQ 180
SSGLYSLSSV VTVPSSSLGT QTYICNVNHK PSNTKVDKKV EPKSCDKTHT CPPCPAPELA 240
GAPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ 300
YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR 360
DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS 420
RWQOGNVFSC SVMHEALHNH YTQKSLSLSP GKAPASSSTK KTQLQLEHLL LDLOMILNGI 480
NNYKNPKLTE MLTFKFYMPK KATELKHLQC LEEELKPLEE VLNLAQSKNF HLRPRDLISN 540

INVSVLELKG SETTFMCEYA DETATIVEFL NRWITFAQSI ISTLT 585
SEQ ID NO: 543 moltype = AA length = 585

FEATURE Location/Qualifiers

source 1..585

mol type = protein

organism = Synthetic construct
SEQUENCE: 543
EVQLLESGGG LVQPGGSLRL SCAASGFTFK DYCMTWVRQA PGKGLEWVSA IVYSGGSTYY 60
ADSVKGRFTI SRDNSKNTLY LOMNNLRAED TAVYYCAKYT RASYFYDAMD VWGQGTTVTV 120
SSASTKGPSV FPLAPSSKST SGGTAALGCL VKDYFPEPVT VSWNSGALTS GVHTFPAVLQ 180
SSGLYSLSSV VTVPSSSLGT QTYICNVNHK PSNTKVDKKV EPKSCDKTHT CPPCPAPELA 240
GAPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ 300
YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR 360
DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS 420
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RWQQGNVFSC SVMHEALHNH
NNYKNPKLTE MLTFKFYMPK
INVDVLELKG SETTFMCEYA

SEQ ID NO: 544
FEATURE
source

SEQUENCE: 544

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPSSKST
SSGLYSLSSV VTVPSSSLGT
GAPSVFLFPP KPKDTLMISR
YNSTYRVVSV LTVLHQDWLN
DELTKNQVSL TCLVKGFYPS
RWQQGNVFSC SVMHEALHNH
NNYKNPKLTE MLTFKFYMPK
INVIVLELKG SETTFMCEYA

SEQ ID NO: 545
FEATURE
source

SEQUENCE: 545

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP SSKSTSGGTA
SLSSVVTVPS SSLGTQTYIC
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE
NVFSCSVMHE ALHNHYTQKS
INNYKNPKLT EMLTFKFYMP
NINVIVLELK GSETTFMCEY

SEQ ID NO: 546
FEATURE
source

SEQUENCE: 546

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP SSKSTSGGTA
SLSSVVTVPS SSLGTQTYIC
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE
NVFSCSVMHE ALHNHYTQKS
PKLTEMLTFK FYMPKKATEL
LELKGSETTF MCEYADETAT

SEQ ID NO: 547
FEATURE
source

SEQUENCE: 547

QVQLVQSGSE LKKPGASVKV
AQGFTGRFVF SLDTSVSTAY
SASTKGPSVF PLAPCSRSTS
SGLYSLSSVV TVPSSSLGTK
VFLFPPKPKD TLMISRTPEV
YRVVSVLTVL HQDWLNGKEY
KNQVSLTCLV KGFYPSDIAV
GNVFSCSVMH EALHNHYTQK

SEQ ID NO: 548
FEATURE
source

SEQUENCE: 548

QVQLVQSGSE LKKPGASVKV
AQGFTGRFVF SLDTSVSTAY
SASTKGPSVF PLAPCSRSTS

YTQKSLSLSP GKAPASSSTK
KATELKHLQC LEEELKPLEE
DETATIVEFL NRWITFAQSI

moltype = AA length
Location/Qualifiers
1..585

mol type = protein
organism = Synthetic

SCAASGFTFK DYCMTWVROQA
LOMNNLRAED TAVYYCAKYT
SGGTAALGCL VKDYFPEPVT
QTYICNVNHK PSNTKVDKKV
TPEVTCVVVD VSHEDPEVKF
GKEYKCKVSN KALPAPIEKT
DIAVEWESNG QPENNYKTTP
YTQKSLSLSP GKAPASSSTK
KATELKHLQC LEEELKPLEE
DETATIVEFL NRWITFAQSI

moltype = AA length
Location/Qualifiers
1..586

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
CVVVDVSHED PEVKFNWYVD
CKVSNKALPA PIEKTISKAK
WESNGQPENN YKTTPPVLDS
LSLSPGKSGG GGSAPASSST
KKATELKHLQ CLEEELKPLE
ADETATIVEF LNRWITFAQS

moltype = AA length
Location/Qualifiers
1..580

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
CVVVDVSHED PEVKFNWYVD
CKVSNKALPA PIEKTISKAK
WESNGQPENN YKTTPPVLDS
LSLSPGKAPA SSSTKKTQLQ
KHLQCLEEEL KPLEEVLNLA
IVEFLNRWIT FAQSIISTLT

moltype = AA length
Location/Qualifiers
1..447

mol type = protein
organism = Synthetic

SCKASGYSLY GTSMHWVROQA
LQISSLKAED TAVYYCARDY
ESTAALGCLV KDYFPEPVTV
TYTCNVDHKP SNTKVDKRVE
TCVVVDVSQE DPEVQFNWYV
KCKVSNKGLP SSIEKTISKA
EWESNGQPEN NYKTTPPVLD
SLSLSLG

moltype = AA length
Location/Qualifiers
1..447

mol type = protein
organism = Synthetic

SCKASGYSLY GTSMHWVROQA
LQISSLKAED TAVYYCARDY
ESTAALGCLV KDYFPEPVTV

KTQLQLEHLL LDLQMILNGI
VLNLAQSKNF HLRPRDLISN
ISTLT

= 585

congtruct

PGKGLEWVSA IVYSGGSTYY
RASYFYDAMD VWGQGTTVTV
VSWNSGALTS GVHTFPAVLQ
EPKSCDKTHT CPPCPAPELA
NWYVDGVEVH NAKTKPREEQ
ISKAKGQPRE PQVYTLPPSR
PVLDSDGSFF LYSKLTVDKS
KTQLQLEELL LDLQMILNGI
VLNLAQSKNF HLRPRDLISN
ISTLT

= 586

congtruct

PKKGLEWVAT ISYDGSRTYY
SGYFDYWGQG VMVTVSSAST
GALTSGVHTF PAVLQSSGLY
DKTHTCPPCP APELLGGPSV
GVEVHNAKTK PREEQYNSTY
GQPREPQVYT LPPSRDELTK
DGSFFLYSKL TVDKSRWQQG
KKTQLQLEHL LLALQOMILNG
EVLNLAQSKN FHLRPRDLIS
IISTLT

= 580

congtruct

PKKGLEWVAT ISYDGSRTYY
SGYFDYWGQG VMVTVSSAST
GALTSGVHTF PAVLQSSGLY
DKTHTCPPCP APELAGAPSV
GVEVHNAKTK PREEQYNSTY
GQPREPQVYT LPPSRDELTK
DGSFFLYSKL TVDKSRWQQG
LEHLLLALQM ILNGINNYKN
QSKNFHLRPR DLISNINVIV

= 447

congtruct

PGQGLEWMGY ISPFTGRATY
DYRYYYAMDY WGQGTTVTVS
SWNSGALTSG VHTFPAVLQS
SKYGPPCPPC PAPEFEGGPS
DGVEVHNAKT KPREEQFNST
KGOQPREPQVY TLPPSQEEMT
SDGSFFLYSR LTVDKSRWQE

= 447

congtruct

PGQGLEWMGY ISPFTGRATY
DYRYYYAMDY WGQGTTVTVS
SWNSGALTSG VHTFPAVLQS

480
540
585

60

120
180
240
300
360
420
480
540
585

60

120
180
240
300
360
420
480
540
586

60

120
180
240
300
360
420
480
540
580

60

120
180
240
300
360
420
447

60
120
180
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SGLYSLSSVV TVPSSSLGTK TYTCNVDHKP SNTKVDKRVE SKYGPPCPPC PAPEFAGAPS 240
VFLFPPKPKD TLMISRTPEV TCVVVDVSQE DPEVQFNWYV DGVEVHNAKT KPREEQFNST 300
YRVVSVLTVL HQDWLNGKEY KCKVSNKGLP SSIEKTISKA KGQPREPQVY TLPPSQEEMT 360
KNQVSLTCLV KGFYPSDIAV EWESNGQPEN NYKTTPPVLD SDGSFFLYSR LTVDKSRWQE 420

GNVFSCSVMH EALHNHYTQK SLSLSLG 447
SEQ ID NO: 549 moltype = AA length = 447

FEATURE Location/Qualifiers

source 1..447

mol type = protein

organism = Synthetic construct
SEQUENCE: 549
QVQLVQSGSE LKKPGASVKV SCKASGYSLY GTSMHWVRQA PGQGLEWMGY ISPFTGRATY 60
AQGFTGRFVF SLDTSVSTAY LQISSLKAED TAVYYCARDY DYRYYYAMDY WGQGTTVTVS 120
SASTKGPSVF PLAPCSRSTS ESTAALGCLV KDYFPEPVTV SWNSGALTSG VHTFPAVLQS 180
SGLYSLSSVV TVPSSSLGTK TYTCNVDHKP SNTKVDKRVE SKYGPPCPPC PAPEFEGGPS 240
VFLFPPKPKD TLMISRTPEV TCVVVDVSQE DPEVQFNWYV DGVEVHNAKT KPREEQFNST 300
YRVVSVLTVL HQDWLNGKEY KCKVSNKGLG SSIEKTISKA KGQPREPQVY TLPPSQEEMT 360
KNQVSLTCLV KGFYPSDIAV EWESNGQPEN NYKTTPPVLD SDGSFFLYSR LTVDKSRWQE 420

GNVFSCSVMH EALHNHYTQK SLSLSLG 447
SEQ ID NO: 550 moltype = AA length = 581

FEATURE Location/Qualifiers

source 1..581

mol type = protein

organism = Synthetic construct
SEQUENCE: 550
QVQLVQSGSE LKKPGASVKV SCKASGYSLY GTSMHWVRQA PGQGLEWMGY ISPFTGRATY 60
AQGFTGRFVF SLDTSVSTAY LQISSLKAED TAVYYCARDY DYRYYYAMDY WGQGTTVTVS 120
SASTKGPSVF PLAPCSRSTS ESTAALGCLV KDYFPEPVTV SWNSGALTSG VHTFPAVLQS 180
SGLYSLSSVV TVPSSSLGTK TYTCNVDHKP SNTKVDKRVE SKYGPPCPPC PAPEFLGGPS 240
VFLFPPKPKD TLMISRTPEV TCVVVDVSQE DPEVQFNWYV DGVEVHNAKT KPREEQFNST 300
YRVVSVLTVL HQDWLNGKEY KCKVSNKGLP SSIEKTISKA KGQPREPQVY TLPPSQEEMT 360
KNQVSLTCLV KGFYPSDIAV EWESNGQPEN NYKTTPPVLD SDGSFFLYSR LTVDKSRWQE 420
GNVFSCSVMH EALHNHYTQK SLSLSLGKAP ASSSTKKTQL QLEHLLLALQ MILNGINNYK 480
NPKLTEMLTF KFYMPKKATE LKHLQCLEEE LKPLEEVLNL AQSKNFHLRP RDLISNINVI 540

VLELKGSETT FMCEYADETA TIVEFLNRWI TFAQSIISTL T 581
SEQ ID NO: 551 moltype = AA length = 581

FEATURE Location/Qualifiers

source 1..581

mol type = protein

organism = Synthetic construct
SEQUENCE: 551
QVQLVQSGSE LKKPGASVKV SCKASGYSLY GTSMHWVRQA PGQGLEWMGY ISPFTGRATY 60
AQGFTGRFVF SLDTSVSTAY LQISSLKAED TAVYYCARDY DYRYYYAMDY WGQGTTVTVS 120
SASTKGPSVF PLAPCSRSTS ESTAALGCLV KDYFPEPVTV SWNSGALTSG VHTFPAVLQS 180
SGLYSLSSVV TVPSSSLGTK TYTCNVDHKP SNTKVDKRVE SKYGPPCPPC PAPEFEGGPS 240
VFLFPPKPKD TLMISRTPEV TCVVVDVSQE DPEVQFNWYV DGVEVHNAKT KPREEQFNST 300
YRVVSVLTVL HQDWLNGKEY KCKVSNKGLG SSIEKTISKA KGQPREPQVY TLPPSQEEMT 360
KNQVSLTCLV KGFYPSDIAV EWESNGQPEN NYKTTPPVLD SDGSFFLYSR LTVDKSRWQE 420
GNVFSCSVMH EALHNHYTQK SLSLSLGKAP ASSSTKKTQL QLEHLLLALQ MILNGINNYK 480
NPKLTEMLTF KFYMPKKATE LKHLQCLEEE LKPLEEVLNL AQSKNFHLRP RDLISNINVI 540

VLELKGSETT FMCEYADETA TIVEFLNRWI TFAQSIISTL T 581
SEQ ID NO: 552 moltype = AA length = 441

FEATURE Location/Qualifiers

source 1..441

mol type = protein

organism = Synthetic construct
SEQUENCE: 552
DVQLVESGGG LVQPGGSLRL SCAASGFTFD ISAMSWVRQA PGKGLEWVST ISGSAYSTYY 60
ADSVKGRFTI SRDNSKSTLY LOMNSLRAED TAVYYCAREI FSDYWGLGTL VTVSSASTKG 120
PSVFPLAPCS RSTSESTAAL GCLVKDYFPE PVTVSWNSGA LTSGVHTFPA VLQSSGLYSL 180
SSVVTVPSSS LGTKTYTCNV DHKPSNTKVD KRVESKYGPP CPPCPAPEFE GGPSVFLFPP 240
KPKDTLMISR TPEVTCVVVD VSQEDPEVQF NWYVDGVEVH NAKTKPREEQ FNSTYRVVSV 300
LTVLHQDWLN GKEYKCKVSN KGLPSSIEKT ISKAKGQPRE PQVYTLPPSQ EEMTKNQVSL 360
TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSRLTVDKS RWQEGNVESC 420

SVMHEALHNH YTQKSLSLSL G 441
SEQ ID NO: 553 moltype = AA length = 441

FEATURE Location/Qualifiers

source 1..441

mol type = protein

organism = Synthetic construct
SEQUENCE: 553
DVQLVESGGG LVQPGGSLRL SCAASGFTFD ISAMSWVRQA PGKGLEWVST ISGSAYSTYY 60
ADSVKGRFTI SRDNSKSTLY LOMNSLRAED TAVYYCAREI FSDYWGLGTL VTVSSASTKG 120
PSVFPLAPCS RSTSESTAAL GCLVKDYFPE PVTVSWNSGA LTSGVHTFPA VLQSSGLYSL 180
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SSVVTVPSSS
KPKDTLMISR
LTVLHQDWLN
TCLVKGFYPS
SVMHEALHNH

SEQ ID NO:
FEATURE
source

SEQUENCE :

DVQLVESGGG
ADSVKGRFTI
PSVFPLAPCS
SSVVTVPSSS
KPKDTLMISR
LTVLHQDWLN
TCLVKGFYPS
SVMHEALHNH

SEQ ID NO:
FEATURE
source

SEQUENCE :

DVQLVESGGG
ADSVKGRFTI
PSVFPLAPCS
SSVVTVPSSS
KPKDTLMISR
LTVLHQDWLN
TCLVKGFYPS
SVMHEALHNH
MLTFKFYMPK
SETTFMCEYA

SEQ ID NO:
FEATURE
source

SEQUENCE :

DVQLVESGGG
ADSVKGRFTI
PSVFPLAPCS
SSVVTVPSSS
KPKDTLMISR
LTVLHQDWLN
TCLVKGFYPS
SVMHEALHNH
MLTFKFYMPK
SETTFMCEYA

SEQ ID NO:
FEATURE
source

SEQUENCE :

DVQLVESGGG
ADSVKGRFTI
PSVFPLAPCS
SSVVTVPSSS
KPKDTLMISR
LTVLHQDWLN
TCLVKGFYPS
SVMHEALHNH
MLTFKFYMPK
SETTFMCEYA

SEQ ID NO:

FEATURE
source

SEQUENCE :

LGTKTYTCNV
TPEVTCVVVD
GKEYKCKVSN
DIAVEWESNG
YTQKSLSLSL

554

554

LVQPGGSLRL
SRDNSKSTLY
RSTSESTAAL
LGTKTYTCNV
TPEVTCVVVD
GKEYKCKVSN
DIAVEWESNG
YTQKSLSLSL

555

555

LVQPGGSLRL
SRDNSKSTLY
RSTSESTAAL
LGTKTYTCNV
TPEVTCVVVD
GKEYKCKVSN
DIAVEWESNG
YTQKSLSLSL
KATELKHLQC
DETATIVEFL

556

556

LVQPGGSLRL
SRDNSKSTLY
RSTSESTAAL
LGTKTYTCNV
TPEVTCVVVD
GKEYKCKVSN
DIAVEWESNG
YTQKSLSLSL
KATELKHLQC
DETATIVEFL

557

557

LVQPGGSLRL
SRDNSKSTLY
RSTSESTAAL
LGTKTYTCNV
TPEVTCVVVD
GKEYKCKVSN
DIAVEWESNG
YTQKSLSLSL
KATELKHLQC
DETATIVEFL

558

558

DHKPSNTKVD KRVESKYGPP
VSQEDPEVQF NWYVDGVEVH
KGLPSSIEKT ISKAKGQPRE
QPENNYKTTP PVLDSDGSFF
G

moltype = AA length
Location/Qualifiers
1..441

mol type = protein
organism = Synthetic

SCAASGFTFD ISAMSWVROA
LOMNSLRAED TAVYYCAREI
GCLVKDYFPE PVTVSWNSGA
DHKPSNTKVD KRVESKYGPP
VSQEDPEVQF NWYVDGVEVH
KGLGSSIEKT ISKAKGQPRE
QPENNYKTTP PVLDSDGSFF
G

moltype = AA length
Location/Qualifiers
1..575

mol type = protein
organism = Synthetic

SCAASGFTFD ISAMSWVROA
LOMNSLRAED TAVYYCAREI
GCLVKDYFPE PVTVSWNSGA
DHKPSNTKVD KRVESKYGPP
VSQEDPEVQF NWYVDGVEVH
KGLPSSIEKT ISKAKGQPRE
QPENNYKTTP PVLDSDGSFF
GKAPASSSTK KTQLQLEHLL
LEEELKPLEE VLNLAQSKNF
NRWITFAQSI ISTLT

moltype = AA length
Location/Qualifiers
1..575

mol type = protein
organism = Synthetic

SCAASGFTFD ISAMSWVROA
LOMNSLRAED TAVYYCAREI
GCLVKDYFPE PVTVSWNSGA
DHKPSNTKVD KRVESKYGPP
VSQEDPEVQF NWYVDGVEVH
KGLPSSIEKT ISKAKGQPRE
QPENNYKTTP PVLDSDGSFF
GKAPASSSTK KTQLQLEHLL
LEEELKPLEE VLNLAQSKNF
NRWITFAQSI ISTLT

moltype = AA length
Location/Qualifiers
1..575

mol type = protein
organism = Synthetic

SCAASGFTFD ISAMSWVROA
LOMNSLRAED TAVYYCAREI
GCLVKDYFPE PVTVSWNSGA
DHKPSNTKVD KRVESKYGPP
VSQEDPEVQF NWYVDGVEVH
KGLPSSIEKT ISKAKGQPRE
QPENNYKTTP PVLDSDGSFF
GKAPASSSTK KTQLQLEHLL
LEEELKPLEE VLNLAQSKNF
NRWITFAQSI ISTLT

moltype = AA length
Location/Qualifiers
1..575

mol type = protein
organism = Synthetic

DVQLVESGGG LVQPGGSLRL SCAASGFTFD ISAMSWVROA

CPPCPAPEFA GAPSVFLFPP
NAKTKPREEQ FNSTYRVVSV
PQVYTLPPSQ EEMTKNQVSL
LYSRLTVDKS RWQEGNVFSC

= 441

congtruct

PGKGLEWVST ISGSAYSTYY
FSDYWGLGTL VTVSSASTKG
LTSGVHTFPA VLQSSGLYSL
CPPCPAPEFE GGPSVFLFPP
NAKTKPREEQ FNSTYRVVSV
PQVYTLPPSQ EEMTKNQVSL
LYSRLTVDKS RWQEGNVFSC

= 575

congtruct

PGKGLEWVST ISGSAYSTYY
FSDYWGLGTL VTVSSASTKG
LTSGVHTFPA VLQSSGLYSL
CPPCPAPEFL GGPSVFLFPP
NAKTKPREEQ FNSTYRVVSV
PQVYTLPPSQ EEMTKNQVSL
LYSRLTVDKS RWQEGNVFSC
LALQMILNGI NNYKNPKLTE
HLRPRDLISN INVIVLELKG

= 575

congtruct

PGKGLEWVST ISGSAYSTYY
FSDYWGLGTL VTVSSASTKG
LTSGVHTFPA VLQSSGLYSL
CPPCPAPEFE GGPSVFLFPP
NAKTKPREEQ FNSTYRVVSV
PQVYTLPPSQ EEMTKNQVSL
LYSRLTVDKS RWQEGNVFSC
LALQMILNGI NNYKNPKLTE
HLRPRDLISN INVIVLELKG

= 575

congtruct

PGKGLEWVST ISGSAYSTYY
FSDYWGLGTL VTVSSASTKG
LTSGVHTFPA VLQSSGLYSL
CPPCPAPEFA GAPSVFLFPP
NAKTKPREEQ FNSTYRVVSV
PQVYTLPPSQ EEMTKNQVSL
LYSRLTVDKS RWQEGNVFSC
LALQMILNGI NNYKNPKLTE
HLRPRDLISN INVIVLELKG

= 575

congtruct

PGKGLEWVST ISGSAYSTYY

240
300
360
420
441

60

120
180
240
300
360
420
441

60

120
180
240
300
360
420
480
540
575

60

120
180
240
300
360
420
480
540
575

60

120
180
240
300
360
420
480
540
575

60
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ADSVKGRFTI SRDNSKSTLY
PSVFPLAPCS RSTSESTAAL
SSVVTVPSSS LGTKTYTCNV
KPKDTLMISR TPEVTCVVVD
LTVLHQDWLN GKEYKCKVSN
TCLVKGFYPS DIAVEWESNG
SVMHEALHNH YTQKSLSLSL
MLTFKFYMPK KATELKHLQC
SETTFMCEYA DETATIVEFL

SEQ ID NO: 559
FEATURE
source

SEQUENCE: 559

QVQLVESGGG VVQPGRSLRL
ADSVKGRFTI SRDNSKNTLF
VFPLAPCSRS TSESTAALGC
VVTVPSSSLG TKTYTCNVDH
KDTLMISRTP EVTCVVVDVS
VLHQDWLNGK EYKCKVSNKG
LVKGFYPSDI AVEWESNGQP
MHEALHNHYT QKSLSLSLG

SEQ ID NO: 560
FEATURE
source

SEQUENCE: 560
QVOLQQPGAE LVKPGASVKM
NQKFKGKATL TADKSSSTAY
AASTKGPSVF PLAPSSKSTS
SGLYSLSSVV TVPSSSLGTQ
GPSVFLFPPK PKDTLMISRT
NSTYRVVSVL TVLHQDWLNG
ELTKNQVSLT CLVKGFYPSD
WQQGNVFSCS VMHEALHNHY

SEQ ID NO: 561
FEATURE
source

SEQUENCE: 561
QVOLQQPGAE LVKPGASVKM
NQKFKGKATL TADKSSSTAY
AASTKGPSVF PLAPSSKSTS
SGLYSLSSVV TVPSSSLGTQ
APSVFLFPPK PKDTLMISRT
NSTYRVVSVL TVLHQDWLNG
ELTKNQVSLT CLVKGFYPSD
WQQGNVFSCS VMHEALHNHY

SEQ ID NO: 562
FEATURE
source

SEQUENCE: 562

QIVLSQSPAI LSASPGEKVT
FSGSGSGTSY SLTISRVEAE
DEQLKSGTAS VVCLLNNFYP
SKADYEKHKV YACEVTHQGL

SEQ ID NO: 563
FEATURE
source

SEQUENCE: 563

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP SSKSTSGGTA
SLSSVVTVPS SSLGTQTYIC
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE

LOMNSLRAED TAVYYCAREI
GCLVKDYFPE PVTVSWNSGA
DHKPSNTKVD KRVESKYGPP
VSQEDPEVQF NWYVDGVEVH
KGLGSSIEKT ISKAKGQPRE
QPENNYKTTP PVLDSDGSFF
GKAPASSSTK KTQLQLEHLL
LEEELKPLEE VLNLAQSKNF
NRWITFAQSI ISTLT

moltype = AA length
Location/Qualifiers
1..439

mol type = protein
organism = Synthetic

DCKASGITFS NSGMHWVRQA
LOMNSLRAED TAVYYCATND
LVKDYFPEPV TVSWNSGALT
KPSNTKVDKR VESKYGPPCP
QEDPEVQFNW YVDGVEVHNA
LPSSIEKTIS KAKGQPREPQ
ENNYKTTPPV LDSDGSFFLY

moltype = AA length
Location/Qualifiers
1..451

mol type = protein
organism = Synthetic

SCKASGYTFT SYNMHWVKQT
MQLSSLTSED SAVYYCARST
GGTAALGCLV KDYFPEPVTV
TYICNVNHKP SNTKVDKKVE
PEVTCVVVDV SHEDPEVKEN
KEYKCKVSNK ALPAPIEKTI
IAVEWESNGQ PENNYKTTPP
TQKSLSLSPG K

moltype = AA length
Location/Qualifiers
1..450

mol type = protein
organism = Synthetic

SCKASGYTFT SYNMHWVKQT
MQLSSLTSED SAVYYCARST
GGTAALGCLV KDYFPEPVTV
TYICNVNHKP SNTKVDKKVE
PEVTCVVVDV SHEDPEVKEN
KEYKCKVSNK ALPAPIEKTI
IAVEWESNGQ PENNYKTTPP
TQKSLSLSPG

moltype = AA length
Location/Qualifiers
1..213

mol type = protein
organism = Synthetic

MTCRASSSVS YIHWFQQKPG
DAATYYCQQOW TSNPPTFGGG
REAKVOWKVD NALQSGNSQE
SSPVTKSFNR GEC

moltype = AA length
Location/Qualifiers
1..580

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
CVVVDVSHED PEVKFNWYVD
CKVSNKALPA PIEKTISKAK
WESNGQPENN YKTTPPVLDS

FSDYWGLGTL VTVSSASTKG
LTSGVHTFPA VLQSSGLYSL
CPPCPAPEFE GGPSVFLFPP
NAKTKPREEQ FNSTYRVVSV
PQVYTLPPSQ EEMTKNQVSL
LYSRLTVDKS RWQEGNVFSC
LALQMILNGI NNYKNPKLTE
HLRPRDLISN INVIVLELKG

= 439

congtruct

PGKGLEWVAV IWYDGSKRYY
DYWGQGTLVT VSSASTKGPS
SGVHTFPAVL QSSGLYSLSS
PCPAPEFLGG PSVFLFPPKP
KTKPREEQFN STYRVVSVLT
VYTLPPSQEE MTKNQVSLTC
SRLTVDKSRW QEGNVEFSCSV

= 451

congtruct

PGRGLEWIGA IYPGNGDTSY
YYGGDWYFNV WGAGTTVTVS
SWNSGALTSG VHTFPAVLQS
PKSCDKTHTC PPCPAPELLG
WYVDGVEVHN AKTKPREEQY
SKAKGQPREP QVYTLPPSRD
VLDSDGSFFL YSKLTVDKSR

= 450

congtruct

PGRGLEWIGA IYPGNGDTSY
YYGGDWYFNV WGAGTTVTVS
SWNSGALTSG VHTFPAVLQS
PKSCDKTHTC PPCPAPELAG
WYVDGVEVHN AKTKPREEQY
SKAKGQPREP QVYTLPPSRD
VLDSDGSFFL YSKLTVDKSR

= 213

congtruct

SSPKPWIYAT SNLASGVPVR
TKLEIKRTVA APSVFIFPPS
SVTEQDSKDS TYSLSSTLTL

= 580

congtruct

PKKGLEWVAT ISYDGSRTYY
SGYFDYWGQG VMVTVSSAST
GALTSGVHTF PAVLQSSGLY
DKTHTCPPCP APELAGAPSV
GVEVHNAKTK PREEQYNSTY
GQPREPQVYT LPPSRDELTK
DGSFFLYSKL TVDKSRWQQG

120
180
240
300
360
420
480
540
575

60

120
180
240
300
360
420
439

60

120
180
240
300
360
420
451

60

120
180
240
300
360
420
450

60

120
180
213

60

120
180
240
300
360
420
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390

NVFSCSVMHE ALHNHYTQKS
PKLTRMLTFK FYMPKKATEL
LELKGSETTF MCEYADETAT

SEQ ID NO: 564
FEATURE
source

SEQUENCE: 564

EVQLQESGPG LVKPSQSLSL
NPSLKRRISI TRDTSKNQFF
AKTTPPSVYP LAPGCGDTTG
LYTMSSSVTV PSSTWPSQTV
PNLEGGPSVF IFPPNIKDVL
HREDYASTIR VVSTLPIQHQ
PPPAEQLSRK DVSLTCLVVG
MKTSKWEKTD SFSCNVRHEG

SEQ ID NO: 565
FEATURE
source

SEQUENCE: 565

EVQLQESGPG LVKPSQSLSL
NPSLKRRISI TRDTSKNQFF
AKTTPPSVYP LAPGCGDTTG
LYTMSSSVTV PSSTWPSQTV
PNLEGGPSVF IFPPNIKDVL
HREDYASTIR VVSTLPIQHQ
PPPAEQLSRK DVSLTCLVVG
MKTSKWEKTD SFSCNVRHEG
LDLQMILNGI NNYKNPKLTR
HLRPRDLISN INVIVLELKG

SEQ ID NO: 566
FEATURE
source

SEQUENCE: 566

DIVMTQGTLP NPVPSGESVS
SGVSDRFSGS GSGTDFTLKI
IFPPSSEQLT SGGASVVCFL
STLTLTKDEY ERHNSYTCEA

SEQ ID NO: 567
FEATURE
source

SEQUENCE: 567

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKPTLY
KTTPPSVYPL APGCGDTTGS
YTMSSSVTVP SSTWPSQTVT
NLEGGPSVFI FPPNIKDVLM
REDYASTIRV VSTLPIQHQD
PPAEQLSRKD VSLTCLVVGF
KTSKWEKTDS FSCNVRHEGL

SEQ ID NO: 568
FEATURE
source

SEQUENCE: 568

DTVLTQSPAL PVSLGQRVNI
FSGSGSGTDF TLTIDPVEAD
SEQLTSGGAS VVCFLNNFYP
TKDEYERHNS YTCEATHKTS

SEQ ID NO: 569

FEATURE
source

SEQUENCE: 569

LSLSPGKAPA SSSTKKTQLQ
KHLQCLEEEL KPLEEVLNLA
IVEFLNRWIT FAQSIISTLT

moltype = AA length
Location/Qualifiers
1..456

mol type = protein
organism = Synthetic

TCSVTGYSIT SSYRWNWIRK
LQVNSVTTED AATYYCARSD
SSVTLGCLVK GYFPESVTVT
TCSVAHPASS TTVDKKLEPS
MISLTPKVTC VVVDVSEDDP
DWMSGKEFKC KVNNKDLPSP
FNPGDISVEW TSNGHTEENY
LKNYYLKKTI SRSPGK

moltype = AA length
Location/Qualifiers
1..595

mol type = protein
organism = Synthetic

TCSVTGYSIT SSYRWNWIRK
LQVNSVTTED AATYYCARSD
SSVTLGCLVK GYFPESVTVT
TCSVAHPASS TTVDKKLEPS
MISLTPKVTC VVVDVSEDDP
DWMSGKEFKC KVNNKDLPSP
FNPGDISVEW TSNGHTEENY
LKNYYLKKTI SRSPGKSGGG
MLTKKFRMPK KATELKHLQC
SETTFMCEYA DETATIVEFL

moltype = AA length
Location/Qualifiers
1..218

mol type = protein
organism = Synthetic

ITCRSSKSLL YSDGKTYLNW
SGVEAEDVGI YYCQQGLEFP
NNFYPKDINV KWKIDGSERQ
THKTSTSPIV KSFNRNEC

moltype = AA length
Location/Qualifiers
1..455

mol type = protein
organism = Synthetic

SCAASGFTFG DYSMAWVROA
LOMDSLRPED TATYYCATHN
SVTLGCLVKG YFPESVTVTW
CSVAHPASST TVDKKLEPSG
ISLTPKVTCV VVDVSEDDPD
WMSGKEFKCK VNNKDLPSPI
NPGDISVEWT SNGHTEENYK
KNYYLKKTIS RSPGK

moltype = AA length
Location/Qualifiers
1..213

mol type = protein
organism = Synthetic

SCRATKSVSR YVHWYQQKSG
DIANYYCQQS NEIPYTFGAG
KDINVKWKID GSERQNGVLN
TSPIVKSFNR NEC

moltype = AA length
Location/Qualifiers
1..594

mol type = protein
organism = Synthetic

LEHLLLDLQM ILNGINNYKN
QSKNFHLRPR DLISNINVIV

= 456

congtruct

FPGNRLEWMG YINSAGISNY
NMGTTPFTYW GQGTLVTVSS
WNSGSLSSSV HTFPALLQSG
GPISTINPCP PCKECHKCPA
DVQISWFVNN VEVHTAQTQT
IERTISKIKG LVRAPQVYIL
KDTAPVLDSD GSYFIYSKLN

= 595

congtruct

FPGNRLEWMG YINSAGISNY
NMGTTPFTYW GQGTLVTVSS
WNSGSLSSSV HTFPALLQSG
GPISTINPCP PCKECHKCPA
DVQISWFVNN VEVHTAQTQT
IERTISKIKG LVRAPQVYIL
KDTAPVLDSD GSYFIYSKLN
GSAPTSSSTK KTQLQLEHLL
LEEELKPLEE RLNLAQSKNF
NRWITFCQSI ISTLT

= 218

congtruct

YLORPGQSPQ LLIYWMSTRA
TFGGGTKLEL KRADAAPTVS
NGVLNSWTDQ DSKDSTYSMS

= 455

congtruct

PKRGLEWVAN IIYDGSRTFY
YPGYAMEAWG QGTSVTVSSA
NSGSLSSSVH TFPALLQSGL
PISTINPCPP CKECHKCPAP
VQISWFVNNV EVHTAQTQTH
ERTISKIKGL VRAPQVYILP
DTAPVLDSDG SYFIYSKLNM

= 213

congtruct

QOPRLLIYTT SNLESGVPSR
TKLELKRADA APTVSIFPPS
SWTDQDSKDS TYSMSSTLTL

= 594

congtruct

480
540
580

60

120
180
240
300
360
420
456

60

120
180
240
300
360
420
480
540
595

60

120
180
218

60

120
180
240
300
360
420
455

60

120
180
213
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392

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKPTLY
KTTPPSVYPL APGCGDTTGS
YTMSSSVTVP SSTWPSQTVT
NLEGGPSVFI FPPNIKDVLM
REDYASTIRV VSTLPIQHQD
PPAEQLSRKD VSLTCLVVGF
KTSKWEKTDS FSCNVRHEGL
DLOMILNGIN NYKNPKLTRM
LRPRDLISNI NVIVLELKGS

SEQ ID NO: 570
FEATURE
source

SEQUENCE: 570

EVQLVGSGGG LVQPGGSLKL
RDSVKGRFTI SRDNAKSTLY
AKTTPPSVYP LAPGCGDTTG
LYTMSSSVTV PSSTWPSQTV
PNLEGGPSVF IFPPNIKDVL
HREDYASTIR VVSTLPIQHQ
PPPAEQLSRK DVSLTCLVVG
MKTSKWEKTD SFSCNVRHEG
LDLQMILNGI NNYKNPKLTR
HLRPRDLISN INVIVLELKG

SEQ ID NO: 571
FEATURE
source

SEQUENCE: 571

DVVLIQSPTT LSVTPGETVS
RFSATGSGTD FTLNISNVEF
SSEQLTSGGA SVVCFLNNFY
LTKDEYERHN SYTCEATHKT

SEQ ID NO: 572
FEATURE
source

SEQUENCE: 572

EVQLQQSGPE LVKPGASVKI
NQKFKGKATL TVDKSSSTAY
SSASTKGPSV FPLAPSSKST
SSGLYSLSSV VTVPSSSLGT
GGPSVFLFPP KPKDTLMISR
YNSTYRVVSV LTVLHQDWLN
DELTKNQVSL TCLVKGFYPS
RWQQGNVFSC SVMHEALHNH
MILNGINNYK NPKLTRMLTF
RDLISNINVI VLELKGSETT

SEQ ID NO: 573
FEATURE
source

SEQUENCE: 573

QIVLTQSPAI MSASPGEKVT
FSGSGSGTSY SLTISSMEAE
DEQLKSGTAS VVCLLNNFYP
SKADYEKHKV YACEVTHQGL

SEQ ID NO: 574
FEATURE
source

SEQUENCE: 574
APTSSSTKKT QLQLEHLLLD
EELKPLEEVL NGAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 575
FEATURE

SCAASGFTFG DYSMAWVROA
LOMDSLRPED TATYYCATHN
SVTLGCLVKG YFPESVTVTW
CSVAHPASST TVDKKLEPSG
ISLTPKVTCV VVDVSEDDPD
WMSGKEFKCK VNNKDLPSPI
NPGDISVEWT SNGHTEENYK
KNYYLKKTIS RSPGKSGGGG
LTKKFRMPKK ATELKHLQCL
ETTFMCEYAD ETATIVEFLN

moltype = AA length
Location/Qualifiers
1..595

mol type = protein
organism = Synthetic

SCAASGFTFS DFYMAWVROA
LOMDSLRSEE TATYYCARLL
SSVTLGCLVK GYFPESVTVT
TCSVAHPASS TTVDKKLEPS
MISLTPKVTC VVVDVSEDDP
DWMSGKEFKC KVNNKDLPSP
FNPGDISVEW TSNGHTEENY
LKNYYLKKTI SRSPGKSGGG
MLTKKFRMPK KATELKHLQC
SETTFMCEYA DETATIVEFL

moltype = AA length
Location/Qualifiers
1..214

mol type = protein
organism = Synthetic

LSCRASHSVG TNLHWYQQRT
DDVASYFCQQ SQKWPLTFGS
PKDINVKWKI DGSERQNGVL
STSPIVKSFN RNEC

moltype = AA length
Location/Qualifiers
1..591

mol type = protein
organism = Synthetic

SCKTSGYTFT EYTMHWVKQS
MELRSLTSQD SAVYYCARDY
SGGTAALGCL VKDYFPEPVT
QTYICNVNHK PSNTKVDKKV
TPEVTCVVVD VSHEDPEVKF
GKEYKCKVSN KALPAPIEKT
DIAVEWESNG QPENNYKTTP
YTQKSLSLSP GKSGGGGSAP
KFYMPKKATE LKHLQCLEEE
FMCEYADETA TIVEFLNRWI

moltype = AA length
Location/Qualifiers
1..213

mol type = protein
organism = Synthetic

MTCSVSSSVR FMHWYQQKSG
DAATYYCQQOW SSNPPTFGGG
REAKVOWKVD NALQSGNSQE
SSPVTKSFNR GEC

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers

PKRGLEWVAN IIYDGSRTFY
YPGYAMEAWG QGTSVTVSSA
NSGSLSSSVH TFPALLQSGL
PISTINPCPP CKECHKCPAP
VQISWFVNNV EVHTAQTQTH
ERTISKIKGL VRAPQVYILP
DTAPVLDSDG SYFIYSKLNM
SAPTSSSTKK TQLQLEHLLL
EEELKPLEER LNLAQSKNFH
RWITFCQSII STLT

= 595

congtruct

PTKGLEWVAS ISTGGGNTHY
STISTPFDYW GQGVIVTVSS
WNSGSLSSSV HTFPALLQSG
GPISTINPCP PCKECHKCPA
DVQISWFVNN VEVHTAQTQT
IERTISKIKG LVRAPQVYIL
KDTAPVLDSD GSYFIYSKLN
GSAPTSSSTK KTQLQLEHLL
LEEELKPLEE RLNLAQSKNF
NRWITFCQSI ISTLT

= 214

congtruct

NESPSLLIKY SSHSTSGIPS
GTKLEIKRAD AAPTVSIFPP
NSWTDQDSKD STYSMSSTLT

= 591

congtruct

HGKSLEWIGG INPNNGGTTY
YRYGHYYAMD YWGQGTSVTV
VSWNSGALTS GVHTFPAVLQ
EPKSCDKTHT CPPCPAPELL
NWYVDGVEVH NAKTKPREEQ
ISKAKGQPRE PQVYTLPPSR
PVLDSDGSFF LYSKLTVDKS
TSSSTKKTQL QLEHLLLDLQ
LKPLEEVLNL AQSKNFHLRP
TFCQSIISTL T

= 213

congtruct
TSPKRWIYDT SKLASGVPAR

TKLKIKRTVA APSVFIFPPS
SVTEQDSKDS TYSLSSTLTL

= 133

congtruct

TAKFAMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

60

120
180
240
300
360
420
480
540
594

60

120
180
240
300
360
420
480
540
595

60

120
180
214

60

120
180
240
300
360
420
480
540
591

60

120
180
213

60
120
133
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394

-continued
source 1..133
mol type = protein
organism = Synthetic construct

SEQUENCE: 575

APTSSSTKKT QLQLEALLLD LOMILNGINN YKNPKLTRML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 576
FEATURE
source

moltype = AA length
Location/Qualifiers
1..448

mol type = protein
organism = Synthetic
SEQUENCE: 576

EVQLLESGGG LVQPGGSLRL SCVGSGFNLK DYCMTWVRQA
ADSVKGRFTI SRDNSKNTLY LOMNSLRAED TAVYYCAKYT
SSASTKGPSV FPLAPCSRST SESTAALGCL VKDYFPEPVT
SSGLYSLSSV VTVPSSSLGT KTYTCNVDHK PSNTKVDKRV
SVFLFPPKPK DTLMISRTPE VTCVVVDVSQ EDPEVQFNWY
TYRVVSVLTV LHQDWLNGKE YKCKVSNKGL PSSIEKTISK
TKNQVSLTCL VKGFYPSDIA VEWESNGQPE NNYKTTPPVL
EGNVFSCSVM HEALHNHYTQ KSLSLSLG

SEQ ID NO: 577
FEATURE
source

moltype = AA length
Location/Qualifiers
1..448

mol type = protein
organism = Synthetic
SEQUENCE: 577

EVQLLESGGG LVQPGGSLRL SCVGSGFNFK DYCMTWVRQA
ADSVKGRFTI SRDNSKNTLY LOMNSLRAED TAVYYCAKYT
SSASTKGPSV FPLAPCSRST SESTAALGCL VKDYFPEPVT
SSGLYSLSSV VTVPSSSLGT KTYTCNVDHK PSNTKVDKRV
SVFLFPPKPK DTLMISRTPE VTCVVVDVSQ EDPEVQFNWY
TYRVVSVLTV LHQDWLNGKE YKCKVSNKGL PSSIEKTISK
TKNQVSLTCL VKGFYPSDIA VEWESNGQPE NNYKTTPPVL
EGNVFSCSVM HEALHNHYTQ KSLSLSLG

SEQ ID NO: 578
FEATURE
source

moltype = AA length
Location/Qualifiers
1..446

mol type = protein
organism = Synthetic
SEQUENCE: 578

QVQLVQSGVE VKKPGASVKV SCKASGYTFT NYYMYWVROQA
NEKFKNRVTL TTDSSTTTAY MELKSLQFDD TAVYYCARRD
ASTKGPSVFP LAPCSRSTSE STAALGCLVK DYFPEPVTVS
GLYSLSSVVT VPSSSLGTKT YTCNVDHKPS NTKVDKRVES
FLFPPKPKDT LMISRTPEVT CVVVDVSQED PEVQFNWYVD
RVVSVLTVLH QDWLNGKEYK CKVSNKGLPS SIEKTISKAK
NQVSLTCLVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS
NVFSCSVMHE ALHNHYTQKS LSLSLG

SEQ ID NO: 579
FEATURE
source

moltype = AA length
Location/Qualifiers
1..218

mol type = protein
organism = Synthetic
SEQUENCE: 579

EIVLTQSPAT LSLSPGERAT LSCRASKGVS TSGYSYLHWY
GVPARFSGSG SGTDFTLTIS SLEPEDFAVY YCQHSRDLPL
IFPPSDEQLK SGTASVVCLL NNFYPREAKV QWKVDNALQS
STLTLSKADY EKHKVYACEV THQGLSSPVT KSFNRGEC

SEQ ID NO: 580
FEATURE
source

moltype = DNA
Location/Qualifiers
1..9868

mol_type = other DNA
organism = Synthetic
SEQUENCE: 580

gtecgacggat cgggagatct cccgatccce tatggtgeac
atgccgcata gttaagcecag tatctgetcece ctgettgtgt
gcgegagcaa aatttaagct acaacaaggc aaggcttgac
tgcttagggt taggegtttt gegetgette gegatgtacyg
attgattatt gactagttat taatagtaat caattacggg
atatggagtt ccgcgttaca taacttacgg taaatggccce
accceegece attgacgtca ataatgacgt atgttcccat
tccattgacyg tcaatgggtyg gagtatttac ggtaaactge
tgtatcatat gccaagtacg ccccctattg acgtcaatga

TAKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 448

congtruct

PGKGLEWVSA IVYSGGSTYY
RGSYFYDAMD VWGQGTTVTV
VSWNSGALTS GVHTFPAVLQ
ESKYGPPCPP CPAPEFLGGP
VDGVEVHNAK TKPREEQFNS
AKGQPREPQV YTLPPSQEEM
DSDGSFFLYS RLTVDKSRWQ

= 448

congtruct

PGKGLEWVSA IVYSGGSTYY
RGSYFYDAMD VWGQGTTVTV
VSWNSGALTS GVHTFPAVLQ
ESKYGPPCPP CPAPEFLGGP
VDGVEVHNAK TKPREEQFNS
AKGQPREPQV YTLPPSQEEM
DSDGSFFLYS RLTVDKSRWQ

= 446

congtruct

PGQGLEWMGG INPSNGGTNF
YRFDMGFDYW GQGTTVTVSS
WNSGALTSGV HTFPAVLQSS
KYGPPCPPCP APEFLGGPSV
GVEVHNAKTK PREEQFNSTY
GQPREPQVYT LPPSQEEMTK
DGSFFLYSRL TVDKSRWQEG

= 218

congtruct

QOKPGOAPRL LIYLASYLES
TFGGGTKVEI KRTVAAPSVF
GNSQESVTEQ DSKDSTYSLS

length = 9868

congtruct

tctcagtaca atctgetetyg
gttggaggte gctgagtagt
cgacaattgce atgaagaatc
ggccagatat acgcgttgac
gtcattagtt catagcccat
gectggetga ccgeccaacg
agtaacgcca atagggactt
ccacttggca gtacatcaag
cggtaaatgg cccgectgge

60
120
133

60

120
180
240
300
360
420
448

60

120
180
240
300
360
420
448

60

120
180
240
300
360
420
446

60

120
180
218

60

120
180
240
300
360
420
480
540
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attatgccca gtacatgacc ttatgggact ttectacttyg gcagtacatc tacgtattag 600
tcatcgctat taccatggtg atgcggtttt ggcagtacat caatgggegt ggatageggt 660
ttgactcacg gggatttcca agtctccacce ccattgacgt caatgggagt ttgttttgge 720
accaaaatca acgggacttt ccaaaatgtc gtaacaactce cgccccattyg acgcaaatgg 780
geggtaggeyg tgtacggtgg gaggtctata taagcagcege gttttgectg tactgggtet 840
ctetggttag accagatctg agecctgggag ctetetgget aactagggaa cccactgett 900
aagcctcaat aaagcttgcce ttgagtgett caagtagtgt gtgeccgtet gttgtgtgac 960
tctggtaact agagatccct cagacccttt tagtcagtgt ggaaaatctc tagcagtgge 1020
geecgaacag ggacttgaaa gcgaaaggga aaccagagga gctctcetega cgcaggactce 1080
ggcttgctga agegegcacyg gcaagaggcg aggggcggeyg actggtgagt acgccaaaaa 1140
ttttgactag cggaggctag aaggagagag atgggtgcga gagcgtcagt attaagcggg 1200
ggagaattag atcgcgatgg gaaaaaattc ggttaaggcec agggggaaag aaaaaatata 1260
aattaaaaca tatagtatgg gcaagcaggg agctagaacg attcgcagtt aatcctggece 1320
tgttagaaac atcagaaggc tgtagacaaa tactgggaca gctacaacca tcccttcaga 1380
caggatcaga agaacttaga tcattatata atacagtagc aaccctctat tgtgtgcatce 1440
aaaggataga gataaaagac accaaggaag ctttagacaa gatagaggaa gagcaaaaca 1500
aaagtaagac caccgcacag caagcggecg ctgatctteca gacctggagyg aggagatatg 1560
agggacaatt ggagaagtga attatataaa tataaagtag taaaaattga accattagga 1620
gtagcaccca ccaaggcaaa gagaagagtg gtgcagagag aaaaaagagc agtgggaata 1680
ggagctttgt teccttgggtt cttgggagca gcaggaagca ctatgggcgce agcecgtcaatg 1740
acgctgacgg tacaggccag acaattattg tctggtatag tgcagcagca gaacaatttg 1800
ctgagggcta ttgaggcgca acagcatctg ttgcaactca cagtctgggg catcaagcag 1860
ctccaggcaa gaatcctgge tgtggaaaga tacctaaagg atcaacagct cctggggatt 1920
tggggttgct ctggaaaact catttgcacc actgctgtge cttggaatge tagttggagt 1980
aataaatctc tggaacagat ttggaatcac acgacctgga tggagtggga cagagaaatt 2040
aacaattaca caagcttaat acactcctta attgaagaat cgcaaaacca gcaagaaaag 2100
aatgaacaag aattattgga attagataaa tgggcaagtt tgtggaattg gtttaacata 2160
acaaattggc tgtggtatat aaaattattc ataatgatag taggaggctt ggtaggttta 2220
agaatagttt ttgctgtact ttctatagtg aatagagtta ggcagggata ttcaccatta 2280
tegtttcaga cccacctece aaccccgagg ggacccgaca ggcccgaagyg aatagaagaa 2340
gaaggtggag agagagacag agacagatcc attcgattag tgaacggatc ggcactgcegt 2400
gcgecaatte tgcagacaaa tggcagtatt catccacaat tttaaaagaa aaggggggat 2460
tggggggtac agtgcagggg aaagaatagt agacataata gcaacagaca tacaaactaa 2520
agaattacaa aaacaaatta caaaaattca aaattttcgg gtttattaca gggacagcag 2580
agatccagtt tggttaatta agtaattcgc tagctaggtce ttgaaaggag tgggaattgg 2640
cteeggtgee cgtcagtggg cagagegcac atcgeccaca gtcecccgaga agttgggggg 2700
aggggtceggce aattgatcecg gtgcctagag aaggtggcge ggggtaaact gggaaagtga 2760
tgtegtgtac tggctccgece ttttteccga gggtggggga gaaccgtata taagtgcagt 2820
agtcgecegtg aacgttcttt ttcgcaacgg gtttgccgcee agaacacagg accggttcta 2880
gagcgetgee accatgcaga tcccacaggce gecctggeca gtegtetggg cggtgctaca 2940
actgggcetgg cggccaggat ggttcttaga ctecccagac aggccctgga acccccccac 3000
cttcteccca gecctgcteg tggtgaccga aggggacaac gccaccttca cctgcagett 3060
ctccaacaca tcggagagcet tcgtgctaaa ctggtacege atgagcccca gcaaccagac 3120
ggacaagctyg gecgecttee ccgaggaccg cagccagcece ggccaggact gecgetteeg 3180
tgtcacacaa ctgcccaacg ggcgtgactt ccacatgage gtggtcaggyg cccggcgcaa 3240
tgacagcgge acctacctct gtggggecat ctecctggece cccaaggcege agatcaaaga 3300
gagectgegy gcagagctca gggtgacaga gagaagggca gaagtgccca cagceccacce 3360
cagccectca cccaggccag ccggcecagtt ccaaaccctg gtggttggtg tegtgggegg 3420
cctgetggge agectggtge tgctagtcectg ggtectggee gtcatctget ceccgggeccge 3480
acgagggaca ataggagcca ggcgcaccgg ccageccctyg aaggaggacce cctcagecgt 3540
gcctgtgtte tetgtggact atggggaget ggatttccag tggcgagaga agaccccgga 3600
gccececegtyg cectgtgtcee ctgagcagac ggagtatgec accattgtct ttectagegg 3660
aatgggcacc tcatcccccg ccecgcagggg ctecagcetgac ggcecctcegga gtgeccagee 3720
actgaggcct gaggatggac actgctcecttg gccecctetga geccectctee cteccececcecee 3780
ctaacgttac tggccgaagc cgcttggaat aaggccggtg tgcgtttgtce tatatgttat 3840
tttccaccat attgccgtet tttggcaatg tgagggcccg gaaacctgge cctgtettet 3900
tgacgagcat tcctaggggt cttteccccte tcecgccaaagg aatgcaaggt ctgttgaatg 3960
tcgtgaagga agcagttcecct ctggaagctt cttgaagaca aacaacgtct gtagcgaccce 4020
tttgcaggca gcggaaccce ccacctggeg acaggtgect ctgeggccaa aagccacgtyg 4080
tataagatac acctgcaaag gcggcacaac cccagtgcca cgttgtgagt tggatagttg 4140
tggaaagagt caaatggctc tcctcaagcg tattcaacaa ggggctgaag gatgcccaga 4200
aggtacccca ttgtatggga tctgatctgg ggcctcecggtg cacatgettt acatgtgttt 4260
agtcgaggtt aaaaaaacgt ctaggccccce cgaaccacgg ggacgtggtt ttcecctttgaa 4320
aaacacgatg ataatatggc cacaatgacc gagtacaage ccacggtgceyg cctegecace 4380
cgegacgacg tccccaggge cgtacgecacce ctegecgeceyg cgttegecga ctaccccgec 4440
acgcgecaca ccgtegatce ggaccgecac atcgageggyg tcaccgaget gcaagaactce 4500
ttectecacge gegteggget cgacategge aaggtgtggyg tegeggacga cggegecgeg 4560
gtggceggtet ggaccacgee ggagagcegtce gaageggggg cggtgttege cgagatcgge 4620
cegegeatgg ccgagttgag cggttecegg ctggecgege agcaacagat ggaaggecte 4680
ctggegecge accggeccaa ggagcccgeg tggttectgg ccaccgtegyg agtctegece 4740
gaccaccagyg gcaagggtct gggcagcgece gtegtgetcee ceggagtgga ggeggccgag 4800
cgegeegggg tgccegectt cctggagace teegegceccee gcaacctece cttctacgag 4860
cggctegget tcaccgtcac cgccgacgte gaggtgcceyg aaggaccgeyg cacctggtge 4920
atgaccecgca agcceggtge ctgaacgcegt taagtcgaca atcaacctcect ggattacaaa 4980
atttgtgaaa gattgactgg tattcttaac tatgttgcte cttttacgct atgtggatac 5040
gctgectttaa tgcctttgta tcatgctatt gettececcgta tggetttcat tttetcecctee 5100
ttgtataaat cctggttgct gtctectttat gaggagttgt ggccecgttgt caggcaacgt 5160
ggcgtggtgt gcactgtgtt tgctgacgca acccccactg gttggggcat tgccaccacce 5220
tgtcagcectce tttcececgggac tttecgettte ccecctcecta ttgccacgge ggaactcate 5280
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gccgectgee ttgeccecgetg ctggacaggg gctcecggctgt tgggcactga caattccegtg 5340
gtgttgtcgg ggaaatcatc gtectttect tggctgcteg cctgtgttge cacctggatt 5400
ctgcgeggga cgtcecttetg ctacgtecct tceggceccctca atccagcecgga ccttecttee 5460
cgeggectge tgccggctet geggectcett ccecgegtette gecttegece tcagacgagt 5520
cggatcteccee tttgggcege ctceccecegegt cgactttaag accaatgact tacaaggcag 5580
ctgtagatct tagccacttt ttaaaagaaa aggggggact ggaagggcta attcactccce 5640
aacgaagaca agatctgctt tttgcttgta ctgggtctct ctggttagac cagatctgag 5700
cctgggagcet ctctggctaa ctagggaacc cactgcttaa gcctcaataa agcttgectt 5760
gagtgcttca agtagtgtgt gccegtetgt tgtgtgacte tggtaactag agatccctca 5820
gaccctttta gtcagtgtgg aaaatctcta gcagggcceg tttaaacccg ctgatcagcce 5880
tcgactgtge cttctagttg ccagccatct gttgtttgece cctecccegt gecttecttg 5940
accctggaag gtgccactcece cactgtectt tcectaataaa atgaggaaat tgcatcgcat 6000
tgtctgagta ggtgtcattc tattctgggg ggtggggtygg ggcaggacag caagggggag 6060
gattgggaag acaatagcag gcatgctggg gatgcggtgg gctctatgge ttcectgaggeg 6120
gaaagaacca gctggggcte tagggggtat ccccacgege cctgtagegg cgcattaage 6180
gcggegggtyg tggtggttac gcgcagegtg accgctacac ttgccagegce cctagecgece 6240
gctecttteg ctttettece ttectttete gecacgtteg ceggcetttee ccgtcaaget 6300
ctaaatcggg ggctecccttt agggttceccga tttagtgett tacggcacct cgaccccaaa 6360
aaacttgatt agggtgatgg ttcacgtagt gggccatcge cctgatagac ggtttttcge 6420
cctttgacgt tggagtccac gttctttaat agtggactct tgttccaaac tggaacaaca 6480
ctcaacccta tctceggtecta ttettttgat ttataaggga ttttgeccgat ttcggectat 6540
tggttaaaaa atgagctgat ttaacaaaaa tttaacgcga attaattctg tggaatgtgt 6600
gtcagttagg gtgtggaaag tccccaggct ccccagcagyg cagaagtatg caaagcatgce 6660
atctcaatta gtcagcaacc aggtgtggaa agtccccagg ctccccagca ggcagaagta 6720
tgcaaagcat gcatctcaat tagtcagcaa ccatagtcce gcccectaact ccgcccatcece 6780
cgccectaac teccgeccagt tecgeccatt ctececgceccca tggctgacta atttttttta 6840
tttatgcaga ggccgaggcc gecctetgect ctgagctatt ccagaagtag tgaggaggcet 6900
tttttggagg cctaggcttt tgcaaaaagc tcccgggage ttgtatatce atttteggat 6960
ctgatcagca cgtgttgaca attaatcatc ggcatagtat atcggcatag tataatacga 7020
caaggtgagg aactaaacca tggccaagtt gaccagtgce gttcecggtge tcaccgegeg 7080
cgacgtegece ggageggteg agttcectggac cgaccggcecte gggttcectece gggacttegt 7140
ggaggacgac ttcgccggtg tggtccggga cgacgtgacce ctgttcatca gcgeggtceca 7200
ggaccaggtyg gtgccggaca acaccctgge ctgggtgtgg gtgcgeggec tggacgaget 7260
gtacgccgag tggtcggagg tcgtgtcecac gaacttccecgg gacgcectceccg ggecggcecat 7320
gaccgagatce ggcgagcage cgtgggggceg ggagttegee ctgcegegacce cggecggcaa 7380
ctgcgtgcac ttcecgtggeceg aggagcagga ctgacacgtg ctacgagatt tcgattccac 7440
cgeccgectte tatgaaaggt tgggettcecgg aatcgtttte cgggacgccg gctggatgat 7500
ccteccagege ggggatctca tgctggagtt cttegcccac cccaacttgt ttattgcage 7560
ttataatggt tacaaataaa gcaatagcat cacaaatttc acaaataaag catttttttce 7620
actgcattct agttgtggtt tgtccaaact catcaatgta tcttatcatg tctgtatacc 7680
gtcgacctet agctagagct tggcgtaatc atggtcatag ctgtttcecctg tgtgaaattg 7740
ttatccgete acaattccac acaacatacg agccggaagce ataaagtgta aagcctgggg 7800
tgcctaatga gtgagctaac tcacattaat tgcgttgecge tcactgcccg ctttecagte 7860
gggaaacctg tcgtgccage tgcattaatg aatcggccaa cgcgcgggga gaggcggttt 7920
gcgtattggg cgctctteccg cttecteget cactgacteg ctgegcetegg tegttegget 7980
gcggcgageg gtatcagcecte actcaaaggce ggtaatacgg ttatccacag aatcagggga 8040
taacgcagga aagaacatgt gagcaaaagg ccagcaaaag gccaggaacc gtaaaaaggce 8100
cgegttgetg gegtttttee ataggctcecceg cccccctgac gagcatcaca aaaatcgacg 8160
ctcaagtcag aggtggcgaa acccgacagg actataaaga taccaggcgt ttcccectgg 8220
aagctcecte gtgcgctete ctgttecgac cctgceccgett accggatacce tgtcecgectt 8280
tctecectteg ggaagegtgg cgctttectca tagectcacge tgtaggtatce tcagtteggt 8340
gtaggtcgtt cgctccaage tgggctgtgt gcacgaacce cccgttcagce ccgaccgcetg 8400
cgecttatcece ggtaactatce gtcttgagte caacccggta agacacgact tatcgccact 8460
ggcagcagcec actggtaaca ggattagcag agcgaggtat gtaggcggtg ctacagagtt 8520
cttgaagtgg tggcctaact acggctacac tagaagaaca gtatttggta tctgcgctcet 8580
gctgaagceca gttaccttcecg gaaaaagagt tggtagctcet tgatccggca aacaaaccac 8640
cgctggtage ggtggttttt ttgtttgcaa gcagcagatt acgcgcagaa aaaaaggatc 8700
tcaagaagat cctttgatct tttctacggg gtctgacgct cagtggaacg aaaactcacg 8760
ttaagggatt ttggtcatga gattatcaaa aaggatcttc acctagatcc ttttaaatta 8820
aaaatgaagt tttaaatcaa tctaaagtat atatgagtaa acttggtctg acagttacca 8880
atgcttaatc agtgaggcac ctatctcagc gatctgtcta tttegttcat ccatagttge 8940
ctgactccece gtcecgtgtaga taactacgat acgggagggce ttaccatctg geccccagtge 9000
tgcaatgata ccgcgagacc cacgctcacc ggctccagat ttatcagcaa taaaccagcecc 9060
agccggaagg gccgagcgca gaagtggtcece tgcaacttta tccgectceca tccagtctat 9120
taattgttgc cgggaagcta gagtaagtag ttcgccagtt aatagtttge gcaacgttgt 9180
tgccattget acaggcatcg tggtgtcacg ctcecgtcecgttt ggtatggcett cattcagcecte 9240
cggtteccaa cgatcaaggc gagttacatg atcccccatg ttgtgcaaaa aagcggttag 9300
ctecctteggt cctecgateg ttgtcagaag taagttggce gcagtgttat cactcatggt 9360
tatggcagca ctgcataatt ctcttactgt catgccatce gtaagatgct tttctgtgac 9420
tggtgagtac tcaaccaagt cattctgaga atagtgtatg cggcgaccga gttgctcttg 9480
cceggegtca atacgggata ataccgecgcec acatagcaga actttaaaag tgctcatcat 9540
tggaaaacgt tcttcggggc gaaaactctc aaggatctta ccgctgttga gatccagtte 9600
gatgtaaccc actcgtgcac ccaactgatc ttcagcatct tttactttca ccagecgttte 9660
tgggtgagca aaaacaggaa ggcaaaatgc cgcaaaaaag ggaataaggyg cgacacggaa 9720
atgttgaata ctcatactct tcctttttca atattattga agcatttatc agggttattg 9780
tctcatgage ggatacatat ttgaatgtat ttagaaaaat aaacaaatag gggttccgeg 9840
cacatttccce cgaaaagtgc cacctgac 9868
SEQ ID NO: 581 moltype = AA length = 133
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-continued
FEATURE Location/Qualifiers
source 1..133
mol type = protein
organism = Synthetic construct

SEQUENCE: 581
APTSSSTKKT QLQLEHLLLD
EELKPLEERL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 582
FEATURE
source

SEQUENCE: 582

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
SSASTKGPSV FPLAPSSKST
SSGLYSLSSV VTVPSSSLGT
GAPSVFLFPP KPKDTLMISR
YNSTYRVVSV LTVLHQDWLN
DELTKNQVSL TCLVKGFYPS
RWQQGNVFSC SVMHEALHNH
NNYKNPKLTE MLTFKFYMPK
INVIVLELKG SETTFMCEYA

SEQ ID NO: 583
FEATURE
source

SEQUENCE: 583

EIVLTQSPGT LSLSPGERAT
DRFSGSGSGT DFTLTISRLE
PPSDEQLKSG TASVVCLLNN
LTLSKADYEK HKVYACEVTH

SEQ ID NO: 584
FEATURE
source

SEQUENCE: 584

MRIFAVFIFM TYWHLLNAFT
DKNIIQFVHG EEDLKVQHSS
ADYKRITVKV NAPYNKINQR
TTNSKREEKL FNVTSTLRIN
LVILGAILLC LGVALTFIFR

SEQ ID NO: 585
FEATURE
source

SEQUENCE: 585

EVQLVGSGGG LVQPGGSLKL
RDSVKGRFTI SRDNAKSTLY
ASTKGPSVFP LAPCSRSTSE
GLYSLSSVVT VPSSSLGTKT
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE
NVFSCSVMHE ALHNHYTQKS

SEQ ID NO: 586
FEATURE
source

SEQUENCE: 586

DVVLIQSPTT LSVTPGETVS
RFSATGSGTD FTLNISNVEF
SDEQLKSGTA SVVCLLNNFY
LSKADYEKHK VYACEVTHQG

SEQ ID NO: 587
FEATURE
source

LOMILNGINN YKNPKLTRML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..585

mol type = protein
organism = Synthetic

SCAASGFTFK SYAMTWVROQA
LOMNSLRAED TAVYYCAKYT
SGGTAALGCL VKDYFPEPVT
QTYICNVNHK PSNTKVDKKV
TPEVTCVVVD VSHEDPEVKF
GKEYKCKVSN KALPAPIEKT
DIAVEWESNG QPENNYKTTP
YTQKSLSLSP GKAPASSSTK
KATELKHLQC LEEELKPLEE
DETATIVEFL NRWITFAQSI

moltype = AA length
Location/Qualifiers
1..216

mol type = protein
organism = Synthetic

LSCRASQSIS SSFLAWYQQK
PEDFAVYYCQ QYYDWPPLSF
FYPREAKVQW KVDNALQSGN
QGLSSPVTKS FNRGEC

moltype = AA length
Location/Qualifiers
1..290

mol type = protein
organism = Synthetic

VTVPKDLYVV EYGSNMTIEC
YRORARLLKD QLSLGNAALQ
ILVVDPVTSE HELTCQAEGY
TTTNEIFYCT FRRLDPEENH
LRKGRMMDVK KCGIQDTNSK

moltype = AA length
Location/Qualifiers
1..447

mol type = protein
organism = Synthetic

SCAASGFTFS DFYMAWVROA
LOMDSLRSEE TATYYCARLL
STAALGCLVK DYFPEPVTVS
YTCNVDHKPS NTKVDKRVES
CVVVDVSQED PEVQFNWYVD
CKVSNKGLPS SIEKTISKAK
WESNGQPENN YKTTPPVLDS
LSLSLGK

moltype = AA length
Location/Qualifiers
1..214

mol type = protein
organism = Synthetic

LSCRASHSVG TNLHWYQQRT
DDVASYFCQQ SQKWPLTFGS
PREAKVQWKV DNALQSGNSQ
LSSPVTKSFN RGEC

moltype = AA length
Location/Qualifiers
1..770

mol type = protein

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 585

congtruct

PGKGLEWVSA IVYSGGSTYY
RASYFYDAMD VWGQGTTVTV
VSWNSGALTS GVHTFPAVLQ
EPKSCDKTHT CPPCPAPELA
NWYVDGVEVH NAKTKPREEQ
ISKAKGQPRE PQVYTLPPSR
PVLDSDGSFF LYSKLTVDKS
KTQLQLEHLL LALQMILNGI
VLNLAQSKNF HLRPRDLISN
ISTLT

= 216

congtruct

PGQAPRLLIY DASTRATGIP
GGGTKVEIKR TVAAPSVFIF
SQESVTEQDS KDSTYSLSST

= 290

congtruct

KFPVEKQLDL AALIVYWEME
ITDVKLQDAG VYRCMISYGG
PKAEVIWTSS DHQVLSGKTT
TAELVIPELP LAHPPNERTH
KQSDTHLEET

= 447

congtruct

PTKGLEWVAS ISTGGGNTHY
STISTPFDYW GQGVIVTVSS
WNSGALTSGV HTFPAVLQSS
KYGPPCPPCP APEFLGGPSV
GVEVHNAKTK PREEQFNSTY
GQPREPQVYT LPPSQEEMTK
DGSFFLYSRL TVDKSRWQEG

= 214

congtruct
NESPSLLIKY SSHSTSGIPS

GTKLEIKRTV AAPSVFIFPP
ESVTEQDSKD STYSLSSTLT

= 770

60
120
133

60

120
180
240
300
360
420
480
540
585

60

120
180
216

60

120
180
240
290

60

120
180
240
300
360
420
447

60

120
180
214
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402

SEQUENCE: 587

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP SSKSTSGGTA
SLSSVVTVPS SSLGTQTYIC
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE
NVFSCSVMHE ALHNHYTQKS
CECKRGFRRI KSGSLYMLCT
MQSPMQPVDQ ASLPGHCREP
KMTHGKTRWT QPQLICTSGG
ILNGINNYKN PKLTRMLTFK
DLISNINVIV LELKGSETTF

SEQ ID NO: 588
FEATURE
source

SEQUENCE: 588

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP SSKSTSGGTA
SLSSVVTVPS SSLGTQTYIC
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE
NVFSCSVMHE ALHNHYTQKS
CECKRGFRRI KSGSLYMLCT
MQSPMQPVDQ ASLPGHCREP
KMTHGKTRWT QPQLICTSGG
ILNGINNYKN PKLTRMLTFK
DLISNINVIV LELKGSETTF

SEQ ID NO: 589
FEATURE
source

SEQUENCE: 589

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP SSKSTSGGTA
SLSSVVTVPS SSLGTQTYIC
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE
NVFSCSVMHE ALHNHYTQKS
CECKRGFRRI KSGSLYMLCT
MQSPMQPVDQ ASLPGHCREP
KMTHGKTRWT QPQLICTSGG
ILNGINNYKN PKLTRMLTFK
DLISNINVIV LELKGSETTF

SEQ ID NO: 590
FEATURE
source

SEQUENCE: 590

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP SSKSTSGGTA
SLSSVVTVPS SSLGTQTYIC
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE
NVFSCSVMHE ALHNHYTQKS
CECKRGFRRI KSGSLYMLCT
MQSPMQPVDQ ASLPGHCREP
KMTHGKTRWT QPQLICTSGG
ILNGINNYKN PKLTRMLTFK
DLISNINVIV LELKGSETTF

SEQ ID NO: 591
FEATURE
source

organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
CVVVDVSHED PEVKFNWYVD
CKVSNKALPA PIEKTISKAK
WESNGQPENN YKTTPPVLDS
LSLSPGKSGG GGSELCDDDP
GNSSHSSWDN QCQCTSSATR
PPWENEATER IYHFVVGQMV
GGSGGGGSGG GGSGGGSAPT
FYMPKKATEL KHLQCLEEEL
MCEYADETAT IVEFLNRWIT

moltype = AA length
Location/Qualifiers
1..770

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
CVVVDVSHED PEVKFNWYVD
CKVSNKALPA PIEKTISKAK
WESNGQPENN YKTTPPVLDS
LSLSPGKSGG GGSELCDDDP
GNSSHSSWDN QCQCTSSATR
PPWENEATER IYHFVVGQMV
GGSGGGGSGG GGSGGGSAPT
FYMPKKATEL KHLQCLEEEL
MCEYADETAT IVEFLNRWIT

moltype = AA length
Location/Qualifiers
1..770

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
CVVVDVSHED PEVKFNWYVD
CKVSNKALPA PIEKTISKAK
WESNGQPENN YKTTPPVLDS
LSLSPGKSGG GGSELCDDDP
GNSSHSSWDN QCQCTSSATR
PPWENEATER IYHFVVGQMV
GGSGGGGSGG GGSGGGSAPT
FYMPKKATEL KHLQCLEEEL
MCEYADETAT IVEFLNRWIT

moltype = AA length
Location/Qualifiers
1..770

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
CVVVDVSHED PEVKFNWYVD
CKVSNKALPA PIEKTISKAK
WESNGQPENN YKTTPPVLDS
LSLSPGKSGG GGSELCDDDP
GNSSHSSWDN QCQCTSSATR
PPWENEATER IYHFVVGQMV
GGSGGGGSGG GGSGGGSAPT
FYMPKKATEL KHLQCLEEEL
MCEYADETAT IVEFLNRWIT

moltype = AA length
Location/Qualifiers
1..770

congtruct

PKKGLEWVAT
SGYFDYWGQG
GALTSGVHTF
DKTHTCPPCP
GVEVHNAKTK
GQPREPQVYT
DGSFFLYSKL
PEIPHATFKA
NTTKQVTPQP
YYQCVQGYRA
SSSTKKTQLQ
KPLEEVLNLA
FCQSIISTLT

= 770

congtruct

PKKGLEWVAT
SGYFDYWGQG
GALTSGVHTF
DKTHTCPPCP
GVEVHNAKTK
GQPREPQVYT
DGSFFLYSKL
PEIPHATFKA
NTTKQVTPQP
YYQCVQGYRA
SSSTKKTQLQ
KPLEEVLNLA
FCQSIISTLT

= 770

congtruct

PKKGLEWVAT
SGYFDYWGQG
GALTSGVHTF
DKTHTCPPCP
GVEVHNAKTK
GQPREPQVYT
DGSFFLYSKL
PEIPHATFKA
NTTKQVTPQP
YYQCVQGYRA
SSSTKKTQLQ
KPLEEVLNLA
FCQSIISTLT

= 770

congtruct

PKKGLEWVAT
SGYFDYWGQG
GALTSGVHTF
DKTHTCPPCP
GVEVHNAKTK
GQPREPQVYT
DGSFFLYSKL
PEIPHATFKA
NTTKQVTPQP
YYQCVQGYRA
SSSTKKTQLQ
KPLEEVLNLA
FCQSIISTLT

= 770

ISYDGSRTYY
VMVTVSSAST
PAVLQSSGLY
APELLGGPSV
PREEQYNSTY
LPPSRDELTK
TVDKSRWQQG
MAYKEGTMLN
EEQKERKTTE
LHRGPAESVC
LAHLLLDLQM
QSKNFHLRPR

ISYDGSRTYY
VMVTVSSAST
PAVLQSSGLY
APELLGGPSV
PREEQYNSTY
LPPSRDELTK
TVDKSRWQQG
MAYKEGTMLN
EEQKERKTTE
LHRGPAESVC
LEHLLLILQM
QSKNFHLRPR

ISYDGSRTYY
VMVTVSSAST
PAVLQSSGLY
APELLGGPSV
PREEQYNSTY
LPPSRDELTK
TVDKSRWQQG
MAYKEGTMLN
EEQKERKTTE
LHRGPAESVC
LEHLLLSLQM
QSKNFHLRPR

ISYDGSRTYY
VMVTVSSAST
PAVLQSSGLY
APELLGGPSV
PREEQYNSTY
LPPSRDELTK
TVDKSRWQQG
MAYKEGTMLN
EEQKERKTTE
LHRGPAESVC
LEHLLLHLQM
QSKNFHLRPR

60

120
180
240
300
360
420
480
540
600
660
720
770

60

120
180
240
300
360
420
480
540
600
660
720
770

60

120
180
240
300
360
420
480
540
600
660
720
770

60

120
180
240
300
360
420
480
540
600
660
720
770
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SEQUENCE: 591

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP SSKSTSGGTA
SLSSVVTVPS SSLGTQTYIC
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE
NVFSCSVMHE ALHNHYTQKS
CECKRGFRRI KSGSLYMLCT
MQSPMQPVDQ ASLPGHCREP
KMTHGKTRWT QPQLICTSGG
ILNGINNYKN PKLTRMLTFK
DLISNINVIV LELKGSETTF

SEQ ID NO: 592
FEATURE
source

SEQUENCE: 592

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP SSKSTSGGTA
SLSSVVTVPS SSLGTQTYIC
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE
NVFSCSVMHE ALHNHYTQKS
CECKRGFRRI KSGSLYMLCT
MQSPMQPVDQ ASLPGHCREP
KMTHGKTRWT QPQLICTSGG
ILNGINNYKN PKLTRMLTFK
DLISNINVIV LELKGSETTF

SEQ ID NO: 593
FEATURE
source

SEQUENCE: 593

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP SSKSTSGGTA
SLSSVVTVPS SSLGTQTYIC
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE
NVFSCSVMHE ALHNHYTQKS
CECKRGFRRI KSGSLYMLCT
MQSPMQPVDQ ASLPGHCREP
KMTHGKTRWT QPQLICTSGG
ILNGINNYKN PKLTRMLTFK
DLISNINVIV LELKGSETTF

SEQ ID NO: 594
FEATURE
source

SEQUENCE: 594

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP SSKSTSGGTA
SLSSVVTVPS SSLGTQTYIC
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE
NVFSCSVMHE ALHNHYTQKS
CECKRGFRRI KSGSLYMLCT
MQSPMQPVDQ ASLPGHCREP
KMTHGKTRWT QPQLICTSGG
ILNGINNYKN PKLTRMLTFK
DLISNINVIV LELKGSETTF

SEQ ID NO: 595
FEATURE

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
CVVVDVSHED PEVKFNWYVD
CKVSNKALPA PIEKTISKAK
WESNGQPENN YKTTPPVLDS
LSLSPGKSGG GGSELCDDDP
GNSSHSSWDN QCQCTSSATR
PPWENEATER IYHFVVGQMV
GGSGGGGSGG GGSGGGSAPT
FYMPKKATEL KHLQCLEEEL
MCEYADETAT IVEFLNRWIT

moltype = AA length
Location/Qualifiers
1..770

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
CVVVDVSHED PEVKFNWYVD
CKVSNKALPA PIEKTISKAK
WESNGQPENN YKTTPPVLDS
LSLSPGKSGG GGSELCDDDP
GNSSHSSWDN QCQCTSSATR
PPWENEATER IYHFVVGQMV
GGSGGGGSGG GGSGGGSAPT
FYMPKKATEL KHLQCLEEEL
MCEYADETAT IVEFLNRWIT

moltype = AA length
Location/Qualifiers
1..770

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
CVVVDVSHED PEVKFNWYVD
CKVSNKALPA PIEKTISKAK
WESNGQPENN YKTTPPVLDS
LSLSPGKSGG GGSELCDDDP
GNSSHSSWDN QCQCTSSATR
PPWENEATER IYHFVVGQMV
GGSGGGGSGG GGSGGGSAPT
FYMPKKATEL KHLQCLEEEL
MCEYADETAT IVEFLNRWIT

moltype = AA length
Location/Qualifiers
1..770

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
CVVVDVSHED PEVKFNWYVD
CKVSNKALPA PIEKTISKAK
WESNGQPENN YKTTPPVLDS
LSLSPGKSGG GGSELCDDDP
GNSSHSSWDN QCQCTSSATR
PPWENEATER IYHFVVGQMV
GGSGGGGSGG GGSGGGSAPT
FYMPKKATEL KHLQCLEEEL
MCEYADETAT IVEFLNRWIT

moltype = AA length
Location/Qualifiers

congtruct

PKKGLEWVAT
SGYFDYWGQG
GALTSGVHTF
DKTHTCPPCP
GVEVHNAKTK
GQPREPQVYT
DGSFFLYSKL
PEIPHATFKA
NTTKQVTPQP
YYQCVQGYRA
SSSTKKTQLQ
KPLEEVLNLA
FCQSIISTLT

= 770

congtruct

PKKGLEWVAT
SGYFDYWGQG
GALTSGVHTF
DKTHTCPPCP
GVEVHNAKTK
GQPREPQVYT
DGSFFLYSKL
PEIPHATFKA
NTTKQVTPQP
YYQCVQGYRA
SSSTKKTQLQ
KPLEEVLNLA
FCQSIISTLT

= 770

congtruct

PKKGLEWVAT
SGYFDYWGQG
GALTSGVHTF
DKTHTCPPCP
GVEVHNAKTK
GQPREPQVYT
DGSFFLYSKL
PEIPHATFKA
NTTKQVTPQP
YYQCVQGYRA
SSSTKKTQLQ
KPLEEVLNLA
FCQSIISTLT

= 770

congtruct

PKKGLEWVAT
SGYFDYWGQG
GALTSGVHTF
DKTHTCPPCP
GVEVHNAKTK
GQPREPQVYT
DGSFFLYSKL
PEIPHATFKA
NTTKQVTPQP
YYQCVQGYRA
SSSTKKTQLQ
KPLEEVLNLA
FCQSIISTLT

= 770

ISYDGSRTYY
VMVTVSSAST
PAVLQSSGLY
APELLGGPSV
PREEQYNSTY
LPPSRDELTK
TVDKSRWQQG
MAYKEGTMLN
EEQKERKTTE
LHRGPAESVC
LEHLLLWLQM
QSKNFHLRPR

ISYDGSRTYY
VMVTVSSAST
PAVLQSSGLY
APELLGGPSV
PREEQYNSTY
LPPSRDELTK
TVDKSRWQQG
MAYKEGTMLN
EEQKERKTTE
LHRGPAESVC
LEHLLLYLQM
QSKNFHLRPR

ISYDGSRTYY
VMVTVSSAST
PAVLQSSGLY
APELLGGPSV
PREEQYNSTY
LPPSRDELTK
TVDKSRWQQG
MAYKEGTMLN
EEQKERKTTE
LHRGPAESVC
LEHLLLRLQM
QSKNFHLRPR

ISYDGSRTYY
VMVTVSSAST
PAVLQSSGLY
APELLGGPSV
PREEQYNSTY
LPPSRDELTK
TVDKSRWQQG
MAYKEGTMLN
EEQKERKTTE
LHRGPAESVC
LEHLLLFLQM
QSKNFHLRPR

60

120
180
240
300
360
420
480
540
600
660
720
770

60

120
180
240
300
360
420
480
540
600
660
720
770

60

120
180
240
300
360
420
480
540
600
660
720
770

60

120
180
240
300
360
420
480
540
600
660
720
770
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source 1..770

mol type = protein

organism = Synthetic construct
SEQUENCE: 595
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA PKKGLEWVAT ISYDGSRTYY 60
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG SGYFDYWGQG VMVTVSSAST 120
KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY 180
SLSSVVTVPS SSLGTQTYIC NVNHKPSNTK VDKKVEPKSC DKTHTCPPCP APELLGGPSV 240
FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD GVEVHNAKTK PREEQYNSTY 300
RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK GQPREPQVYT LPPSRDELTK 360
NQVSLTCLVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG 420
NVFSCSVMHE ALHNHYTQKS LSLSPGKSGG GGSELCDDDP PEIPHATFKA MAYKEGTMLN 480
CECKRGFRRI KSGSLYMLCT GNSSHSSWDN QCQCTSSATR NTTKQVTPQP EEQKERKTTE 540
MQSPMQPVDQ ASLPGHCREP PPWENEATER IYHFVVGQOMV YYQCVQGYRA LHRGPAESVC 600
KMTHGKTRWT QPQLICTSGG GGSGGGGSGG GGSGGGSAPT SSSTKKTQLQ LEHLLLDLOM 660
ILNGINNYKN PKLTRMLTFK FYMPKKATEL KHLQCLEEEL KPLEEVLNLA QSKNFHLRPR 720

KLISNINVIV LELKGSETTF MCEYADETAT IVEFLNRWIT FCQSIISTLT 770
SEQ ID NO: 596 moltype = AA length = 770

FEATURE Location/Qualifiers

source 1..770

mol type = protein

organism = Synthetic construct
SEQUENCE: 596
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA PKKGLEWVAT ISYDGSRTYY 60
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG SGYFDYWGQG VMVTVSSAST 120
KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY 180
SLSSVVTVPS SSLGTQTYIC NVNHKPSNTK VDKKVEPKSC DKTHTCPPCP APELLGGPSV 240
FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD GVEVHNAKTK PREEQYNSTY 300
RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK GQPREPQVYT LPPSRDELTK 360
NQVSLTCLVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG 420
NVFSCSVMHE ALHNHYTQKS LSLSPGKSGG GGSELCDDDP PEIPHATFKA MAYKEGTMLN 480
CECKRGFRRI KSGSLYMLCT GNSSHSSWDN QCQCTSSATR NTTKQVTPQP EEQKERKTTE 540
MQSPMQPVDQ ASLPGHCREP PPWENEATER IYHFVVGQOMV YYQCVQGYRA LHRGPAESVC 600
KMTHGKTRWT QPQLICTSGG GGSGGGGSGG GGSGGGSAPT SSSTKKTQLQ LEHLLLDLOM 660
ILNGINNYKN PKLTRMLTFK FYMPKKATEL KHLQCLEEEL KPLEEVLNLA QSKNFHLRPR 720

DLIANINVIV LELKGSETTF MCEYADETAT IVEFLNRWIT FCQSIISTLT 770
SEQ ID NO: 597 moltype = AA length = 770

FEATURE Location/Qualifiers

source 1..770

mol type = protein

organism = Synthetic construct
SEQUENCE: 597
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA PKKGLEWVAT ISYDGSRTYY 60
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG SGYFDYWGQG VMVTVSSAST 120
KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY 180
SLSSVVTVPS SSLGTQTYIC NVNHKPSNTK VDKKVEPKSC DKTHTCPPCP APELLGGPSV 240
FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD GVEVHNAKTK PREEQYNSTY 300
RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK GQPREPQVYT LPPSRDELTK 360
NQVSLTCLVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG 420
NVFSCSVMHE ALHNHYTQKS LSLSPGKSGG GGSELCDDDP PEIPHATFKA MAYKEGTMLN 480
CECKRGFRRI KSGSLYMLCT GNSSHSSWDN QCQCTSSATR NTTKQVTPQP EEQKERKTTE 540
MQSPMQPVDQ ASLPGHCREP PPWENEATER IYHFVVGQOMV YYQCVQGYRA LHRGPAESVC 600
KMTHGKTRWT QPQLICTSGG GGSGGGGSGG GGSGGGSAPT SSSTKKTQLQ LEHLLLDLOM 660
ILNGINNYKN PKLTRMLTFK FYMPKKATEL KHLQCLEEEL KPLEEVLNLA QSKNFHLRPR 720

DLISYINVIV LELKGSETTF MCEYADETAT IVEFLNRWIT FCQSIISTLT 770
SEQ ID NO: 598 moltype = AA length = 770

FEATURE Location/Qualifiers

source 1..770

mol type = protein

orggnism = Synthetic construct
SEQUENCE: 598
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA PKKGLEWVAT ISYDGSRTYY 60
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG SGYFDYWGQG VMVTVSSAST 120
KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY 180
SLSSVVTVPS SSLGTQTYIC NVNHKPSNTK VDKKVEPKSC DKTHTCPPCP APELLGGPSV 240
FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD GVEVHNAKTK PREEQYNSTY 300
RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK GQPREPQVYT LPPSRDELTK 360
NQVSLTCLVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG 420
NVFSCSVMHE ALHNHYTQKS LSLSPGKSGG GGSELCDDDP PEIPHATFKA MAYKEGTMLN 480
CECKRGFRRI KSGSLYMLCT GNSSHSSWDN QCQCTSSATR NTTKQVTPQP EEQKERKTTE 540
MQSPMQPVDQ ASLPGHCREP PPWENEATER IYHFVVGQOMV YYQCVQGYRA LHRGPAESVC 600
KMTHGKTRWT QPQLICTSGG GGSGGGGSGG GGSGGGSAPT SSSTKKTQLQ LEHLLLDLOM 660
ILNGINNYKN PKLTRMLTFK FYMPKKATEL KHLQCLEEEL KPLEEVLNLA QSKNFHLRPR 720
DLISDINVIV LELKGSETTF MCEYADETAT IVEFLNRWIT FCQSIISTLT 770

SEQ ID NO: 599 moltype = AA length = 770



US 12,281,148 B2
407 408

-continued

FEATURE Location/Qualifiers
source 1..770

mol type = protein

organism = Synthetic construct
SEQUENCE: 599
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA PKKGLEWVAT ISYDGSRTYY 60
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG SGYFDYWGQG VMVTVSSAST 120
KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY 180
SLSSVVTVPS SSLGTQTYIC NVNHKPSNTK VDKKVEPKSC DKTHTCPPCP APELLGGPSV 240
FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD GVEVHNAKTK PREEQYNSTY 300
RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK GQPREPQVYT LPPSRDELTK 360
NQVSLTCLVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG 420
NVFSCSVMHE ALHNHYTQKS LSLSPGKSGG GGSELCDDDP PEIPHATFKA MAYKEGTMLN 480
CECKRGFRRI KSGSLYMLCT GNSSHSSWDN QCQCTSSATR NTTKQVTPQP EEQKERKTTE 540
MQSPMQPVDQ ASLPGHCREP PPWENEATER IYHFVVGQOMV YYQCVQGYRA LHRGPAESVC 600
KMTHGKTRWT QPQLICTSGG GGSGGGGSGG GGSGGGSAPT SSSTKKTQLQ LEHLLLDLOM 660
ILNGINNYKN PKLTRMLTFK FYMPKKATEL KHLQCLEEEL KPLEEVLNLA QSKNFHLRPR 720

DLISRINVIV LELKGSETTF MCEYADETAT IVEFLNRWIT FCQSIISTLT 770
SEQ ID NO: 600 moltype = AA length = 770

FEATURE Location/Qualifiers

source 1..770

mol type = protein

organism = Synthetic construct
SEQUENCE: 600
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA PKKGLEWVAT ISYDGSRTYY 60
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG SGYFDYWGQG VMVTVSSAST 120
KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY 180
SLSSVVTVPS SSLGTQTYIC NVNHKPSNTK VDKKVEPKSC DKTHTCPPCP APELLGGPSV 240
FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD GVEVHNAKTK PREEQYNSTY 300
RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK GQPREPQVYT LPPSRDELTK 360
NQVSLTCLVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG 420
NVFSCSVMHE ALHNHYTQKS LSLSPGKSGG GGSELCDDDP PEIPHATFKA MAYKEGTMLN 480
CECKRGFRRI KSGSLYMLCT GNSSHSSWDN QCQCTSSATR NTTKQVTPQP EEQKERKTTE 540
MQSPMQPVDQ ASLPGHCREP PPWENEATER IYHFVVGQOMV YYQCVQGYRA LHRGPAESVC 600
KMTHGKTRWT QPQLICTSGG GGSGGGGSGG GGSGGGSAPT SSSTKKTQLQ LEHLLLDLOM 660
ILNGINNYKN PKLTRMLTFK FYMPKKATEL KHLQCLEEEL KPLEEVLNLA QSKNFHLRPR 720

DLISEINVIV LELKGSETTF MCEYADETAT IVEFLNRWIT FCQSIISTLT 770
SEQ ID NO: 601 moltype = AA length = 770

FEATURE Location/Qualifiers

source 1..770

mol type = protein

organism = Synthetic construct
SEQUENCE: 601
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA PKKGLEWVAT ISYDGSRTYY 60
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG SGYFDYWGQG VMVTVSSAST 120
KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY 180
SLSSVVTVPS SSLGTQTYIC NVNHKPSNTK VDKKVEPKSC DKTHTCPPCP APELLGGPSV 240
FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD GVEVHNAKTK PREEQYNSTY 300
RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK GQPREPQVYT LPPSRDELTK 360
NQVSLTCLVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG 420
NVFSCSVMHE ALHNHYTQKS LSLSPGKSGG GGSELCDDDP PEIPHATFKA MAYKEGTMLN 480
CECKRGFRRI KSGSLYMLCT GNSSHSSWDN QCQCTSSATR NTTKQVTPQP EEQKERKTTE 540
MQSPMQPVDQ ASLPGHCREP PPWENEATER IYHFVVGQOMV YYQCVQGYRA LHRGPAESVC 600
KMTHGKTRWT QPQLICTSGG GGSGGGGSGG GGSGGGSAPT SSSTKKTQLQ LEHLLLDLOM 660
ILNGINNYKN PKLTRMLTFK FYMPKKATEL KHLQCLEEEL KPLEEVLNLA QSKNFHLRPR 720

DLISFINVIV LELKGSETTF MCEYADETAT IVEFLNRWIT FCQSIISTLT 770
SEQ ID NO: 602 moltype = AA length = 770

FEATURE Location/Qualifiers

source 1..770

mol type = protein

orggnism = Synthetic construct
SEQUENCE: 602
EVQLVESGGG LVQPGRSLKL SCAVSGFTFS DYAMAWVRQA PKKGLEWVAT ISYDGSRTYY 60
RDSVKGRFTI SRDNAKITLY LQMDSLRSED TATYYCARHG SGYFDYWGQG VMVTVSSAST 120
KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY 180
SLSSVVTVPS SSLGTQTYIC NVNHKPSNTK VDKKVEPKSC DKTHTCPPCP APELLGGPSV 240
FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD GVEVHNAKTK PREEQYNSTY 300
RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK GQPREPQVYT LPPSRDELTK 360
NQVSLTCLVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG 420
NVFSCSVMHE ALHNHYTQKS LSLSPGKSGG GGSELCDDDP PEIPHATFKA MAYKEGTMLN 480
CECKRGFRRI KSGSLYMLCT GNSSHSSWDN QCQCTSSATR NTTKQVTPQP EEQKERKTTE 540
MQSPMQPVDQ ASLPGHCREP PPWENEATER IYHFVVGQOMV YYQCVQGYRA LHRGPAESVC 600
KMTHGKTRWT QPQLICTSGG GGSGGGGSGG GGSGGGSAPT SSSTKKTQLQ LEHLLLDLOM 660
ILNGINNYKN PKLTRMLTFK FYMPKKATEL KHLQCLEEEL KPLEEVLNLA QSKNFHLRPR 720
DLISIINVIV LELKGSETTF MCEYADETAT IVEFLNRWIT FCQSIISTLT 770
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SEQ ID NO: 603 moltype = AA length = 770
FEATURE Location/Qualifiers
source 1..770
mol type = protein
organism = Synthetic construct

SEQUENCE: 603

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP SSKSTSGGTA
SLSSVVTVPS SSLGTQTYIC
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE
NVFSCSVMHE ALHNHYTQKS
CECKRGFRRI KSGSLYMLCT
MQSPMQPVDQ ASLPGHCREP
KMTHGKTRWT QPQLICTSGG
ILNGINNYKN PKLTRMLTFK
DLISNINVAV LELKGSETTF

SEQ ID NO: 604
FEATURE
source

SEQUENCE: 604

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP SSKSTSGGTA
SLSSVVTVPS SSLGTQTYIC
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE
NVFSCSVMHE ALHNHYTQKS
CECKRGFRRI KSGSLYMLCT
MQSPMQPVDQ ASLPGHCREP
KMTHGKTRWT QPQLICTSGG
ILNGINNYKN PKLTRMLTFK
DLISNINVIV LALKGSETTF

SEQ ID NO: 605
FEATURE
source

SEQUENCE: 605

EVQLVESGGG LVQPGRSLKL
RDSVKGRFTI SRDNAKITLY
KGPSVFPLAP SSKSTSGGTA
SLSSVVTVPS SSLGTQTYIC
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE
NVFSCSVMHE ALHNHYTQKS
CECKRGFRRI KSGSLYMLCT
MQSPMQPVDQ ASLPGHCREP
KMTHGKTRWT QPQLICTSGG
ILNGINNYKN PKLTRMLTFK
DLISNINVIV LKLKGSETTF

SEQ ID NO: 606
FEATURE
source

SEQUENCE: 606
APTSSSTKKT QLQLEHLLLR
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SEQ ID NO: 607
FEATURE
source

SEQUENCE: 607
APTSSSTKKT QLQLEHLLLN
EELKPLEEVL NLAQSKNFHL
WITFCQSIIS TLT

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
CVVVDVSHED PEVKFNWYVD
CKVSNKALPA PIEKTISKAK
WESNGQPENN YKTTPPVLDS
LSLSPGKSGG GGSELCDDDP
GNSSHSSWDN QCQCTSSATR
PPWENEATER IYHFVVGQMV
GGSGGGGSGG GGSGGGSAPT
FYMPKKATEL KHLQCLEEEL
MCEYADETAT IVEFLNRWIT

moltype = AA length
Location/Qualifiers
1..770

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
CVVVDVSHED PEVKFNWYVD
CKVSNKALPA PIEKTISKAK
WESNGQPENN YKTTPPVLDS
LSLSPGKSGG GGSELCDDDP
GNSSHSSWDN QCQCTSSATR
PPWENEATER IYHFVVGQMV
GGSGGGGSGG GGSGGGSAPT
FYMPKKATEL KHLQCLEEEL
MCEYADETAT IVEFLNRWIT

moltype = AA length
Location/Qualifiers
1..770

mol type = protein
organism = Synthetic

SCAVSGFTFS DYAMAWVROA
LOMDSLRSED TATYYCARHG
ALGCLVKDYF PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
CVVVDVSHED PEVKFNWYVD
CKVSNKALPA PIEKTISKAK
WESNGQPENN YKTTPPVLDS
LSLSPGKSGG GGSELCDDDP
GNSSHSSWDN QCQCTSSATR
PPWENEATER IYHFVVGQMV
GGSGGGGSGG GGSGGGSAPT
FYMPKKATEL KHLQCLEEEL
MCEYADETAT IVEFLNRWIT

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRDLISNIN VIVLELKGSE

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic

LOMILNGINN YKNPKLTEML
RPRDLISNIN VIVLELKGSE

PKKGLEWVAT ISYDGSRTYY
SGYFDYWGQG VMVTVSSAST
GALTSGVHTF PAVLQSSGLY
DKTHTCPPCP APELLGGPSV
GVEVHNAKTK PREEQYNSTY
GQPREPQVYT LPPSRDELTK
DGSFFLYSKL TVDKSRWQQG
PEIPHATFKA MAYKEGTMLN
NTTKQVTPQP EEQKERKTTE
YYQCVQGYRA LHRGPAESVC
SSSTKKTQLQ LEHLLLDLQM
KPLEEVLNLA QSKNFHLRPR
FCQSIISTLT

= 770

congtruct

PKKGLEWVAT ISYDGSRTYY
SGYFDYWGQG VMVTVSSAST
GALTSGVHTF PAVLQSSGLY
DKTHTCPPCP APELLGGPSV
GVEVHNAKTK PREEQYNSTY
GQPREPQVYT LPPSRDELTK
DGSFFLYSKL TVDKSRWQQG
PEIPHATFKA MAYKEGTMLN
NTTKQVTPQP EEQKERKTTE
YYQCVQGYRA LHRGPAESVC
SSSTKKTQLQ LEHLLLDLQM
KPLEEVLNLA QSKNFHLRPR
FCQSIISTLT

= 770

congtruct

PKKGLEWVAT ISYDGSRTYY
SGYFDYWGQG VMVTVSSAST
GALTSGVHTF PAVLQSSGLY
DKTHTCPPCP APELLGGPSV
GVEVHNAKTK PREEQYNSTY
GQPREPQVYT LPPSRDELTK
DGSFFLYSKL TVDKSRWQQG
PEIPHATFKA MAYKEGTMLN
NTTKQVTPQP EEQKERKTTE
YYQCVQGYRA LHRGPAESVC
SSSTKKTQLQ LEHLLLDLQM
KPLEEVLNLA QSKNFHLRPR
FCQSIISTLT

= 133

congtruct
TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

60

120
180
240
300
360
420
480
540
600
660
720
770

60

120
180
240
300
360
420
480
540
600
660
720
770

60

120
180
240
300
360
420
480
540
600
660
720
770

60
120
133

60
120
133
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411

412

-continued
SEQ ID NO: 608 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133
mol type = protein
organism = Synthetic construct

SEQUENCE: 608

APTSSSTKKT QLQLEHLLLQ LOMILNGINN YKNPKLTEML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 609
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 609

APTSSSTKKT QLQLEHLLLE LOMILNGINN YKNPKLTEML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 610
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 610

APTSSSTKKT QLQLEHLLLG LOMILNGINN YKNPKLTEML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 611
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 611

APTSSSTKKT QLQLEHLLLI LOMILNGINN YKNPKLTEML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 612
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 612

APTSSSTKKT QLQLEHLLLL LOMILNGINN YKNPKLTEML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 613
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 613

APTSSSTKKT QLQLEHLLLK LOMILNGINN YKNPKLTEML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 614
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 614

APTSSSTKKT QLQLEHLLLM LOMILNGINN YKNPKLTEML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE
WITFCQSIIS TLT

SEQ ID NO: 615
FEATURE
source

moltype = AA length
Location/Qualifiers
1..133

mol type = protein
organism = Synthetic
SEQUENCE: 615

APTSSSTKKT QLQLEHLLLF LOMILNGINN YKNPKLTEML
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE

TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

= 133

congtruct

TFKFYMPKKA TELKHLQCLE
TTFMCEYADE TATIVEFLNR

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
133

60
120
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413 414
-continued

WITFCQSIIS TLT 133
SEQ ID NO: 616 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 616
APTSSSTKKT QLQLEHLLLP LOMILNGINN YKNPKLTEML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 617 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 617
APTSSSTKKT QLQLEHLLLT LOMILNGINN YKNPKLTEML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 618 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 618
APTSSSTKKT QLQLEHLLLW LOMILNGINN YKNPKLTEML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 619 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 619
APTSSSTKKT QLQLEHLLLY LOMILNGINN YKNPKLTEML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133
SEQ ID NO: 620 moltype = AA length = 133
FEATURE Location/Qualifiers
source 1..133

mol type = protein

organism = Synthetic construct
SEQUENCE: 620
APTSSSTKKT QLQLEHLLLV LOMILNGINN YKNPKLTEML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR 120
WITFCQSIIS TLT 133

SEQ ID NO: 621
FEATURE
source

moltype = AA length = 133
Location/Qualifiers

1..133

mol type = protein

organism = synthetic construct
SEQUENCE: 621

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML TKKFRMPKKA
EELKPLEERL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE
WITFCQSIIS TLT

TELKHLQCLE 60
TATIVEFLNR 120
133

What is claimed:
1. An anti-human PD-1 (hPD-1) antibody-modified 55
human interleukin-2 (hIL-2) immunoconjugate comprising:

a modified hIL.-2 protein comprising the amino acid
sequence of SEQ ID NO: 217; and

an anti-hPD-1 antibody, or antigen-binding fragment
thereof, that immunospecifically binds to hPD-1, 60
wherein the antibody or antigen-binding fragment
thereof, comprises a heavy chain complementarity
determining region 1 (CDR1) comprising the amino
acid sequence of SEQ ID NO: 418, a heavy chain
CDR2 comprising the amino acid sequence of SEQ ID 65
NO: 419, a heavy chain CDR3 comprising the amino
acid sequence of SEQ ID NO: 420, a light chain CDR1

comprising the amino acid sequence of SEQ ID NO:
421, a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 422, and a light chain CDR3
comprising the amino acid sequence of SEQ ID NO:
423.

2. The immunoconjugate of claim 1, wherein the anti-
hPD-1 antibody, or antigen-binding fragment thereof, com-
prises an IgG1 heavy chain constant region.

3. The immunoconjugate of claim 2, wherein the anti-
hPD-1 antibody, or antigen-binding fragment thereof, com-
prises an [.235A substitution and a G237A substitution,
according to EU numbering.

4. The immunoconjugate of claim 3, wherein the anti-
hPD-1 antibody, or antigen-binding fragment thereof, com-



US 12,281,148 B2

415
prises a heavy chain (HC) comprising the amino acid
sequence of SEQ ID NO: 414 and a light chain (LC)
comprising the amino acid sequence of SEQ ID NO: 415.
5. An anti-hPD-1 antibody-modified hl[.-2 immunocon-
jugate comprising:
a modified hIL.-2 protein comprising the amino acid
sequence of SEQ ID NO: 217; and
an anti-hPD-1 antibody, or antigen-binding fragment
thereof, comprising a VH comprising the amino acid
sequence of SEQ ID NO: 416 and a VL comprising the
amino acid sequence of SEQ ID NO: 417.

6. The immunoconjugate of claim 5, wherein the anti-
hPD-1 antibody, or antigen-binding fragment thereof, com-
prises an IgG1 heavy chain constant region.

7. The immunoconjugate of claim 6, wherein the anti-
hPD-1 antibody, or antigen-binding fragment thereof, com-
prises an [.235A substitution and a G237A substitution,
according to EU numbering.

5

10

15

416

8. The immunoconjugate of claim 7, wherein the anti-
hPD-1 antibody, or antigen-binding fragment thereof, com-
prises a HC comprising the amino acid sequence of SEQ ID
NO: 414 and a LC comprising the amino acid sequence of
SEQ ID NO: 415.

9. An anti-hPD-1 antibody-modified hI[.-2 immunocon-
jugate comprising:

a modified hIl.-2 protein comprising the amino acid

sequence of SEQ ID NO: 217; and
an anti-hPD-1 antibody, or antigen-binding fragment
thereof, comprising a HC comprising the amino acid
sequence of SEQ ID NO: 414 and a L.C comprising the
amino acid sequence of SEQ ID NO: 415.

10. The immunoconjugate of claim 9, comprising:

a light chain comprising the amino acid sequence of SEQ
ID NO: 415; and

a heavy chain-modified hIL.-2 protein fusion comprising
the amino acid sequence of SEQ ID NO: 532.

#* #* #* #* #*



